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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

The Construction of Facilities (CoF) appropriation provides for contractual services for repair, rehabili- 
tation and modification of existing facilities; the construction of new facilities; the acquisition of re- 
lated facility equipment; the design of facilities projects and advance planning related to future 
facilities needs. 

The funds requested for 1983 provide for: the continuation of prior year's endeavors in meeting the 
facilities requirements for the Space Shuttle; Space Shuttle Payload support operations; modification of 
aeronautical research and development facilities; repair, rehabilitation, and modification of other facili- 
ties to maintain, upgrade and improve the usefulness of the NASA physical plant; minor construction of new 
facilities; and facility planning and design activities. 

The projects and amounts in the budget estimate reflect Space Shuttle and Space Shuttle Payload require- 
ments that are time sensitive to meet specific milestones. 
construction of a data analysis facility at the Ames' Dryden Flight Research Facility; rehabilitation and 
modification of utility systems at the Goddard Space Flight Center and rehabilitation of the Airfield at 
Goddard's Wallops Flight Center; modifications to the transonic dynamics tunnel and modifications to the 
4- by 7-meter low speed tunnel at the Langley Research Center; and, modifications of the 450 PSI air system 
and modification of rocket engine test facility for altitude testing at the Lewis Research Center. 

Other program requirements for 1983 include the 

The FY 1983 program continues to meet the objectives of  preserving and enhancing the capabilities and 
usefulness of existing facilities and to ensure safe economical and efficient use of the NASA physical 
plant. 
continues a repair program. 
stantially equivalent to their originally designed capability. 
provide a means to accomplish smaller facility projects which accommodate changes in technical and in- 
stitutional requirements. 
consumption of energy. 

This request continues the necessary rehabilitation and modification program as in prior years and 
The purpose of the repair program is to restore facilities to a condition sub- 

The minor construction program continues to 

This program also includes projects which continue NASA efforts to reduce the 

Funds requested for facility planning and design cover advance planning and design requirements for 
potential future projects, master planning, facilities studies, engineering reports and studies and the 
preparation of facility project design drawings and bid specifications. 

The request for FY 1983 is $100,000,000, an increase of $1,300,000 above the adjusted appropriation for 
FY 1982. 
FY 1982. 

Outlays are estimated to be $121,800,000 in FY 1983, a decrease of $13,100,000 from the estimate for 
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NATIONAL, AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRUCTION OF FACILITIES 

For construction, repair, rehabilitation and modification of facili- 
ties, minor construction of new facilities and additions to existing 
facilities, and for facility planning and design not otherwise provided, 
for the National Aeronautics and Space Administration, and for the 
acquisition or condemnation of real property, as authorized by law, 
[$99,800,000] $lOO,OOO,OOO, to remain available until September 30, 
119841 1985 Provided, That, notwithstanding the limitation on the 
availability of funds appropriated under this head by this appropri- 
ation Act, when any activity has been initiated by the incurrence of 
obligations therefor, the amount available for such activity shall 
remain available until expended, except that this provision shall not 
apply to the amounts appropriated pursuant to the authorization for 
repair, rehabilitation and modification of facilities, minor construc- 
tion of new facilities and additions to existing facilities, and facility 
planning and design. (4.2 U.S.C. 2451. et. seq.; Department of Housing 
and Urban Development-Independent Agencies Appropriation Act, 
198.2; additional authorizing legislation to be proposed) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Program and Financing (in thousands of dollars) 

Budget plan (amounts for 
construction of facilities 

Identification code 80-0107-0-1-999 actions programed) Costs and obligations 
1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 est. 

Program by activities: 
Direct program: 

1. Space transportation systems............. 
2. Scientific investigations in space....... 
3. Space and terrestrial applications ....... 
5. Aeronautical research and technology..... 
7. Supporting activity...................... 

21,400 
2,400 

47,200 
61,200 

- -- 
10,100 
1,617 

44,041 
61,192 

116,950 

--- 
20,O 50 --- 

- -- 
22,650 
56,000 

98,700 

21,405 
1,740 

20,115 
56,740 

--- 

100,000 

27,281 
4,751 

5 
63,031 
53,9 12 

22,900 
1,200 - -- 
34,300 
60,800 

Total direct program..................... 148,980 132,200 11 9,200 

Reimbursable program: 
1. Space transportation systems............. 
5. Aeronautical research and technology.... . 
7. Supporting activity...................... 

3,410 
1,805 
785 

3,900 
1,371 
934 

6,205 

3,100 
1,800 
1,400 

3,000 
1,600 
4 00 

5,000 

16,000 
1,600 
400 

5,500 
1,700 
800 

Total reimbursable program............... 6,000 8,000 

127,200 

18,000 6,300 

Total program costs, funded.. ............ 
orders) ....................................... Change in selected resources (undelivered 

122,950 103,700 11 8,000 155,185 138,500 

12,300 4,800 -35,201 

11 9,984 122,950 118,000 10.00 Total................................ 103,700 150,800 132,000 
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Budget plan (amounts for 
construction of facilities 

Identification code 80-0107-0-1-999 actions programed) Costs and obligations 
1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 est. 

Financing: 
11.00 Offsetting collections from Federal funds. -6,000 

Unobligated balance available, start of 
year: For completion of prior year 
budget plans: 

21.40 Direct.................................. --- 
21.40 Reimbursable............................ --- 
22.40 Unobligated balance transferred from 

other accounts: Direct................. -1,200 
Unobligated balance available, end of 
year: For completion of prior year 
budget plans : 

24.40 Direct.................................. --- 
24.40 Reimbursable............................ --- 
25.00 Unobligated balance lapsing ............... --- 

-5,000 -18,000 

39.00 Budget authority.......... ............ 115,750 98.700 100.000 

-5,835 -5,000 -18,000 

-110,466 -112,616 -69,616 
-7,493 -6,900 -4,000 

112,616 69,616 53,5 16 
6,900 4,000 6,100 --- --- 44 

115.750 98.700 100.000 

Budget authority : 
40.00 Appropriation............................. 115,000 99,800 100,000 115,000 99,800 100,000 

See. 501 (41) ........................... --- -4,000 --- --- -4,000 --- 
42.00 Transferred from other accounts........... 750 2,900 --- 750 2,900 --- 
40.00 Reduction pursuant to P . L .  97-101 

43.00 Appropriation (adjusted)..,........... 115,750 98.700 100.000 115.750 98.700 100.000 

Relation of obligations to outlays: 
71.00 Obligations incurred, net... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  114,150 145,800 114,000 
72.40 Obligated balance, start of year.............................................. 138,469 105,628 116,528 
74.40 Obligated balance, end of y e a r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -105,628 -116,528 -108,728 
77.00 Adjustments in expired accounts............................................... --- --- -86 
90.00 ~ t l a y s  ................................................................. 146,905 134,900 121,800 

SUM 4 



L o c a t i o n  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1983 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Ames R e s e a r c h  Cen te r . . . . . . . . . . . . . . . . . . . . . . . . .  

Goddard Space F l i g h t  C e n t e r . . . . . . . . . . . . . . . . . .  
Jet P r o p u l s i o n  L a b o r a t o r y  .................... 
Lyndon B. Johnson Space C e n t e r . . . . . . . . . . . . . . .  
John  F. Kennedy Space C e n t e r . . . . . . . . . . . . . . . . .  
Lang ley  R e s e a r c h  C e n t e r . . . . . . . . . . . . . . . . . . . . . .  
L e w i s  R e s e a r c h  C e n t e r . . . . . . . . . . . . . . . . . . . . . . . .  
Michoud Assembly F a c i l i t y . . . . . .  .............. 
Wallops  F l i g h t  C e n t e r . . . . . . . . . . . . . . . . . . . . . . . .  
V a r i o u s  L o c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Space S h u t t l e  Facilities... . . . . . . . . . . . . . . . . . .  
Space S h u t t l e  Payload Facil i t ies. . . . . . . . . . . . .  

R e h a b i l i t a t i o n  and  M o d i f i c a t i o n . . . . . . . . . . . . . .  
Minor C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F a c i l i t y  P l a n n i n g  and & s i g n . . . . . . . . . . . . . .  ... 

Hugh L. Dryden F l i g h t  R e s e a r c h  F a c i l i t y  ...... 

R e p a i r . . . . . .  ................................. 

FY 1981 

13,930,000 --- 
--- 

3,500,000 

760,000 
20,756,000 
10,3 55,000 
4,582,000 

3,350,000 

1,617,000 
1 5,O 00,O 00 

4,O 00,O 00 

--- 

--- 
10,100,000 

1 9,000,000 

10 ,oo 0,000 

FY 1982 
( I n  D o l l a r s )  

18,500,000 --- 
--- 

1,o 00,000 
68 0,000 

1,7 20,000 
2,95 0,000 
1,2 00,000 --- 

-e- 

9,800,000 
20,O 50,000 

12,8 00,000 
1 7,700,000 
2,300,000 

--- 

1 0,000,000 

Total P l a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  116,950,000 98,700,000 

FY 1983 

--- 
4,5 00,000 
2 ,84 0,000 

--- 
1 6,20 0,000 
3,915,000 

2,150,000 

2 1,4 05,O 00 
1,740,000 
15,000,000 

4,000,000 
8,250,000 

--- 
--- 

20,000,000 

100,o 00,o 00 
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SUMMARY OF BUDGET PLAN BY COGNIZANT OFFICE 

FY 1981 

Off ice  o f  Space Transportation Systems. . . . . .  ........... 
Office o f  Space Science and Applications ............... 
Off ice  o f  Aeronautics and Space Technology.. ........... 

1 7,05 9,000 
3,5 00,O 00 

4 5,04 1,000 
Office o f  Space Tracking and Data Systems .............. 3,3 50,O 00 
Off ice  o f  Management.... ............................... 48,000,000 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 16,9 50,O 00 

SUMMARY OF BUDGET PLAN BY SUBFUNCTION 
Cod e 
No. 

253 Space Fl ight  ................................... 10,100,000 
254 Space Science, Applications, and Technology .... 1,617,000 
255 Supporting Space A c t i v i t i e s . . . . . . . . . . . . . . . . . . . .  61,192,000 

72,9 09,O 00 
402 Air Transportation ............................. 4 4,04 1,000 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 16,9 50,O 00 

(250) Subtotal,  General Science, Space, 
and Technology.. ............................. 

FY 1982 FY 1983 
(In Dollars)  

2 2,45 0,000 2 3,14 5,000 
--- 4,990,000 

2 2,650,000 2 4,615,000 

42,800,000 4 7,25 0,000 
10,8 00,O 00 --- 

98,700,000 100,o 00,o 00 

20,O 50,O 00 2 1,4 05,O 00 
--- 1,740,000 

56,000,000 56,740,000 

76,O 50,000 7 9,8 85,O 00 
22,650,000 2 0,115,000 

98,7 00,000 100,o 00,o 00 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1983 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

4J 

Page 
FY 1981 FY 1982 FY 1983 No. 

(Thousands of Dollars) 
Location and Project 

Lyndon B. Johnson Space Center 
Rehabilitation of Utility Control System, STS 7 255 --- ..................................... 680 Various Buildings --- 

--- - 760 1,720 
895 
825 

- John F. Kennedy Space Center 
Construction of Waste Material Incinerator.............. --- 
Rehabilitation of High Temperature Hot Water System, 

--- Repair of Operations and Checkout Building Roof......... --- 
--- --- Zone 2, Industrial Area............................... 760 

S TS 
STS 
STS 

7 
7 
7 

2 55 
255 
255 

--- --- - - Michoud Asssembly Facility 4,582 
Rehabilitation of Roof, Phase 11, Building 103 3,800 
Rehabilitation of Chilled Water System.................. 7 82 

.......... --- -- - 
--- --- STS 

STS 
7 
7 

255 
2 55 

Space Shuttle Facilities at Various Locations 
as Follows: 10,100 20,050 21,405 
Modifications to Solid Rocket Booster Refurbishment 

Modification of Manufacturing and Final Assembly 
...................... -- - 1,700 CF 1-4 and Subassembly Facilities (KSC) --- 

................... Facilities for External Tanks (MAF) 5,400 2,785 17,845 CF 1-14 
Minor Shuttle-Unique Projects (Various Locations). ...... 2,000 1,115 1,860 CF 1-28 
Construction of Solid Rocket Booster Processing and 

Modifications to Building 30 for Shuttle Operations 
Segment Storage Facilities ( K S C ) . . .  ................... --- 12,400 --- 

STS 1 2 53 

STS 1 2 53 

253 
253 

STS 
STS 

1 
1 

253 STS 1 

SUM 7 



STS 1 
STS 1 

STS 2 

S SA 7 

ST&DS 7 
SSA 7 

SSA 7 

S SA 7 

AST 5 
AS T 5 
AST 5 

AST 5 

AST 7 

g 
rl 
U 
L ) a l  c a  
1 0  
w u  
P 
7 
rn - 

253 
253 

254 

255 

255 
255 

255 

255 

402 
402 
402 

402 

255 

Location and Project 

Modifications to Firing Rooms (KSC)... .................. 
Modifications to Solid Rocket Motor Manufacturing and 
Assembly Facilities, Thiokol Plant, Wasatch, Utah..... 

Space Shuttle Payload Facilities at Various Locations 

Rehabilitation and Modification for Payload Ground 
as Follows: 

Support Operations (KSC) .............................. 
Goddard Space Flight Center 
Rehabilitation and Modification of Utility Systems...... 

Jet Propulsion Laboratory 
Modifications to Space Flight Operations Facility (230). - .  

Modifications to Various Biildings for Energy 

Modifications to Various Buildings for Seismic 
C o n s e r v a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Protection.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wallops Flight Center 
Rehabilitation of Airfield.............................. 

Ames Research Center 
Modification of 12-Foot Pressure Wind Tunnel............ 
Construction of Man-Vehicle Systems Research Facility.. . 
Modification of Steam Ejector System and Thermal 

Modification of the Unitary Plan Wind Tunnel (N-227).. .. Protection Laboratory (N-234)........ ................. 

Dryden Flight Research Facility 
Construction of Data Analysis Facility.................. 

Page 
FY 1981 FY 1982 FY 1983 No. 
(Thousands of Dollars) 

1,740 

1,740 CF 2-1 

2,840 
2,840 CF 3-1 

2,150 
2,150 CF 4-1 

4,500 
4,500 CF 5-1 

SUM 8 



U 
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0 0  
0 
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AS T 

AST 

AST 

AST 

AS T 

AST 

AST 

AST 

AST 

AS T 
AST 

STCDS 
ST&DS 

MGMT 

MGMT 

h u 
ur l  
a >  
bo+ 
TIU 

3 3  - 

5 

5 

5 

5 

5 

5 

5 

5 

7 

5 
5 

7 
7 

7 

7 

G 
0 
rl 
U 
O w  

w v  
P 
1 Cn 

5: 

- 

402 

402 

402 

402 

402 

402 

402 

402 

255 

402 
402 

255 
2 55 

255 

255 

Locat ion and P r o j e c t  

Langley Research Center  
Modi f ica t ions  t o  t h e  4- by 7-Meter L o w  Speed Tunnel 

Modi f ica t ions  t o  Upgrade t h e  Transonic  Dynamics 

Modi f ica t ions  f o r  Enhanced 20-Inch Supersonic  Wind 

Modi f ica t ions  f o r  Avionics I n t e g r a t i o n  Research 

Modi f ica t ions  t o  A i r c r a f t  Landing Dynamics 

(1212~)...................... ........................ 
Tunnel (648)... ....................................... 
Tunnel (1247D).............. .......................... 
Laboratory (1220).................. ................... 
F a c i l i t y  (1257)...... ................................. 

Lewis Research Center  
Modi f ica t ion  of  Rocket Engine Test F a c i l i t y  f o r  A l t i t u d e  

Testing.. . . . . . . . . . . . . . . .  .............................. 
Modif ica t ion  t o  450 PSI Air System in Engine 

Research Building. . . . . . . . . . . .  ......................... 
Modif ica t ions  f o r  High Pressure  Turbine Corrosion and 

Thermal Fa t igue  Tes t i ng  ............................... 
Decommissioning of  Plum Brook S t a t i o n  Reactor  F a c i l i t y ,  

Phase II.............................................. 
Modi f ica t ions  t o  Cen t r a l  A i r  System, Various Bui ld ings . .  
R e h a b i l i t a t i o n  of  Electrical Switchgear ,  Engine Research 

Bui ld ing  (5) . .  ........................................ 
Various Loca t ions  
Cons t ruc t ion  of Two 34-Meter Antennas.. . . . . . . . . . . . . . . . . .  
Replacement o f  Azimuth Radia l  Bearing,  DSS-14 

Goldstone, C a l i f .  (JPL).. . . . . .  ........................ 
Repair  of  F a c i l i t i e s  a t  Various Loca t ions ,  Not i n  Excess 

o f  $500,000 Per  Pro jec t . . . .  ........................... 
R e h a b i l i t a t i o n  and Modi f ica t ion  of  F a c i l i t i e s  a t  Various 

Loca t ions ,  Not i n  Excess of $500,000 Pe r  P r o j e c t .  ..... 

Page 
FY 1981 FY 1982 FY 1983 No. 

(Thousands of  Dollars) 

20,756 

--- 
--- 
--- 

5,756 

15,000 

10,355 

--- 
--- 
--- 

1,000 
7,655 

1,700 

3 , 3  50 
2,400 

950 

15,000 

19,000 

16,200 

7,200 CF 6-1 

9,000 CF 6-9 

3,915 

995 CF 7-1 

2,920 CF 7-9 

15,000 CF 8-1 

CF 9-1 20,000 

SUM 9 
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ifcoaom v u e  OF c . w i m  TYPE P R o c e m  
1NfMUSf AN0 CONTRACTOR-NCLD 

A S  OF S E P T W f R  30. 1981 
(DOLLARS IN MOUSAUDS) 

h a 1  Roper ty  
Fixed b a e t a  Other Structuram Iraaehold 

laportily I a a t a l l a t l o o  Lad h i l d i n g a  and Facllitlam L p r u v e u n t a  Total Equipment ln Rosraaa Tota l  

ham k n a r c h  Center.............. 
A IC-bf fe t t  F i e l d .  CA.... . . . . . . .  
D1yd.n F l i s h t  Reeearch Center.. . 

WIC-Mwarda APE, CA.. ........ 
‘krioum Lacationa (a)..,. . .  ..... 

Bddard Space Flight b n t m r  ....... 
CSFC-Olaenbelt. )(D .............. 
Trackins Stat ion8 ( U e t w r t a ) . . . .  
Yallopa F l i a h t  Center... . . . . . . . .  

UFC-Yalopa Is land.  VA ......... 
Varioua b c a t l o n a  (a). .......... 

kt ?ropulaion I rboratory ......... 
Deep Space Network .............. JPL-haadem, CA.. . . . . . . . . . . . . . .  

Johnson Space Canter .............. 
JSC-buatnn. TX ................. 
White Sands Teat Fmcl l l t y  

YSTbLaa Cruces. NU... . . . . . . . .  
Varioua Lacationa (a)........... 

U n n d y  Space Center .............. 
KSC-Cap. Celuvaral. FL .......... 
Meatern Teat  b n g e  Operacionm 

M v .  YTROD-Lompoc. CA.. ....... 
Varioua Ipcat lona (a)........ ... 

langlay b a a a r c h  Center.. ......... 
LARC-H.mpton. VA ................ 
Varloum Ipcat iona (a)  ........... 

huim Research Center ............. 
LLRC-Clevaland. OH .............. 
Plumbrook Operaclona B r i m i o n  

PBOl+Sandu8ky. OW ............. 
Varloua location. ( a )  ........... 

lUr8hall Space P l iah t  Center . . . . . .  
WSFC-Huntmville, AL ............. 
Uchoud Aaaaebly F a c i l i t y  

NAP-New Orleans. LA.. ......... 
S l l d e l l  Computer Complex 

SCC-Slidell,  LA ............... 
Varloua b c a  t ion a ( a  ) ........... 

I Iat ional  Space Technolo8y Labs... .  
NSTL-NSTL Stat lon.  ns........... 
Varioua Locations (a) .  .......... 

NASA Neadquartera ................. 
Yaahiryton. DC .................. 
Varioum b c a t i o n i  ( a )  ........... 

TOTAL.. ....................... 

251,698 300.338 145.218 697,254 

--- 22.586 62.514 4,368 89.468 
15,524 7.062 --- 22.586 62,514 4.368 89.468 

10.862 

2,928 231,128 17.642 --- 
2,921 2 -- 229.112 226,962 lhO.8W 596.9 24 15,604 LO, 580 --- 15.524 7,062 --- -- --- --- --- --- 10,862 --- 

267,030 565.964 31.977 864.911 
118,083 213.686 19.383 351,152 

332 16.628 47.717 --- 64.677 219.242 4.413 288.332 

3,111 143.105 120.814 --- 
1.360 91.855 18,868 --- 

. ~~ ---.--- 
1.419 28;577 54;22a --- 84;224 53;240 8,181 145.645 
1.119 28.577 54,228 --- 84,224 53.240 6.181 145.645 

45 I --- 46 79.196 --- 79;842 --- 
1,188 94.968 68.076 1,745 165,977 257,709 29,929 453,615 
1,188 83.361 11,978 1,743 98.270 182,IRl 29,929 310.380 

2 -- 143.235 11.607 56.098 67.707 7 5 , 5 2 8  -- 
9.115 198,397 66,405 --- 271,917 614.839 31.592 918,348 

205,461 374.928 27,154 607.543 5,545 161,980 37,936 --- 
30.735 17.965 --- 48.700 

3.510 26.111 5,374 --- 3 5 . 7 2 1  221.946 4 .438  262.105 

841,837 935.986 88,983 1,866,806 
841.736 930.390 88.983 1,861.109 

4.273 --- 4.273 
101 1,323 -- 1.421 

-- 9,640 21.095 --- 

71.345 377,650 392.842 --- 
392,741 -- 11,345 377,650 

--- --- --- -I --- --- 101 --- --- 
162 135,762 289,169 --- 425.093 189.088 27.697 641,878 
162 135,762 288.955 --_ 424.879 169.570 27,697 622.146 

214 --- 214 19,518 -- 19,732 -- --- 
2.230 215,746 77,169 136 295.281 153.463 16.860 465,605 

316 139,396 58.078 136 197.926 115.291 16.860 330.077 

1,914 76.350 18.414 --- 96.678 6.216 -- 102,894 
671 --- 677 31,956 -- 32.633 

355.526  430.850 1.504 787.880 

--- -- 
7.164 215.161 133,201 --- 

--- 3.958 65.634 --- 189.592 252.535 1.504 443.6n 

1.095 82.029 55,391 -- 144.515 29.173 -- 1 7 4 . 2 1  

69 5,035 2,111 --- 7.215 8,724 --- 15.939 
4.139 10.065 --- 14,204 139,818 --- 154.022 

18,061 68.775 194.7 18 --- 281.554 25,475 --- 307,029 
18.061 68.775 194.718 --- 281.554 25,415 --- 306.9 69 

60  

--- 

-- 60 --- --- -- -- --- 

115. 304 1,680,692 1.3 58.0 36 1.885 3,155,911 1,496,070 380,400 1,032,387 
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Amount Page No. 
Office of Space Transportation Systems: 

CF 1-1 Summary ................................................................................. 
Launch and Landing Facilities.............................................. 1,700,000 

Modifications to Solid Rocket Booster Refurbishment and Subassembly 
Facilities, Kennedy Space Center....................................... 1,700,000 CF 1-4 

Manufacturing and Final Assembly Facilities................................ 17,8 45,O 00 

Modifications of Manufacturing and Final Assembly Facilities for 
External Tanks, Michoud Assembly Facility .............................. 17,845,000 CF 1-14 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE: Space  S h u t t l e  F a c i l i t i e s  

I INSTALLATION: Va r ious  L o c a t i o n s  

LOCATION OF PROJECT: L o c a t i o n s  a r e  i d e n t i f i e d  i n  t h e  f o l l o w i n g  documen ta t i on  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Sys tems  

FY 1982 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  is r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 6,724,000 29,732,392 36 , 456,392 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........ N / A  31 1,894,785 31 1,894,785 

T o t a l . . . .  ................................................ 6,724,000 341,627,177 348,351,177 

SUMMARY PURPOSE A N D  SCOPE: 

The pu rpose  o f  t h i s  p r o j e c t  is t o  r e h a b i l i t a t e ,  m o d i f y ,  and add t o  e x i s t i n g  Government-owned f a c i l i t i e s ,  and 
t o  c o n s t r u c t  new f a c i l i t i e s  t o  meet un ique  r e q u i r e m e n t s  o f  t h e  Space S h u t t l e  Program. A s  i n  p r i o r  y e a r s ,  t h i s  
S h u t t l e  f a c i l i t i e s  package i n c l u d e s  a l l  major  f a c i l i t y  r e q u i r e m e n t s  un ique  t o  t h e  Space S h u t t l e  Program. In  
FY 1983, t h e  proposed S h u t t l e  f a c i l i t i e s  a r e  p r i m a r i l y  r e l a t e d  t o  m o d i f i c a t i o n s  t o  s u p p o r t  e x t e r n a l  t a n k  ( E T )  
m a n u f a c t u r i n g  and f i n a l  a s s emb ly  a t  Michoud Assembly F a c i l i t y  (MAF) . Also i n c l u d e d  a r e  m o d i f i c a t i o n s  t o  t h e  
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V e h i c l e  Assembly B u i l d i n g  low bay a t  Kennedy Space  Cen te r  (KSC) , and minor  Space S h u t t l e- u n i q u e  r e h a b i l i t a t i o n  
and m o d i f i c a t i o n  p r o j e c t s  r e q u i r e d  t o  s u p p o r t  t h e  Space  S h u t t l e  program. 

PROJECT JUSTIFICATION: 

P r i o r  yea r  CoF b u d g e t s  f o r  t h e  Space  S h u t t l e  Program a u t h o r i z e d  m o d i f i c a t i o n s  and c o n s t r u c t i o n  o f  f a c i l i t i e s  
f o r  t e c h n i c a l  deve lopmen t ,  Space  S h u t t l e  main e n g i n e  t e s t s ,  ground tes ts ,  m a n u f a c t u r i n g ,  and l a u n c h  and l a n d i n g .  
A l l  o f  t h e  f a c i l i t i e s  t o  s u p p o r t  t h e  Design Development ,  Test and E v a l u a t i o n  p o r t i o n  o f  t h e  program a r e  completed 
and o p e r a t i o n a l .  The major  p r o j e c t  i n  t h i s  f und ing  r e q u e s t  i s  f o r  m o d i f i c a t i o n s  t o  m a n u f a c t u r i n g  f a c i l i t i e s  
f o r  E T ' S  t o  meet p r o d u c t i o n  needs .  O the r  p r o j e c t s  i n c l u d e d  a r e :  m o d i f i c a t i o n s  t o  t h e  S o l i d  Rocket Boos t e r  
(SRB) r e f u r b i s h m e n t  and subassembly  f a c i l i t i e s  a t  KSC t o  s u p p o r t  i n c r e a s e d  f l i g h t  r a t e s ,  and s i t e  p r e p a r a t i o n  
and u t i l i t i e s  f o r  KSC hous ing  f a c i l i t i e s .  D e t a i l e d  j u s t i f i c a t i o n s  a r e  i n c l u d e d  i n  t h e  p r o j e c t  documents  t h a t  
f o l l o w .  

A s  i n  p r e v i o u s  r e q u e s t s ,  t h e  p r o j e c t s  i n c l u d e d  have  been c a r e f u l l y  rev iewed a g a i n s t  o p e r a t i o n a l  p r o j e c t i o n s  
and m i s s i o n  c a p a b i l i t i e s  t o  i n s u r e  t h a t  t h e y  a r e  n o t  p r e m a t u r e l y  r e q u e s t e d .  
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PROJECT COST ESTIMATE: 

Launch and Landing Facilities........................................................... 1 ,700 ,000  

M o d i f i c a t i o n s  t o  S o l i d  Rocket Boos te r  Refurbishment  and Subassembly F a c i l i t i e s ,  
Kennedy Space Center................................................................ 1 , 7 0 0 , 0 0 0  

Manufac tu r ing  and F i n a l  Assembly Facilities............................................. 1 7 , 8 4 5 , 0 0 0  

M o d i f i c a t i o n s  of Manufac tu r ing  and F i n a l  Assembly F a c i l i t i e s  f o r  E x t e r n a l  Tanks,  
Michoud Assembly F a c i l i t y  ........................................................... 1 7 , 8 4 5 , 0 0 0  

1 , 8 6 0 , 0 0 0  

Minor Shu t t l e- Unique  P r o j e c t s ,  Var ious  L o c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 8 6 0 , 0 0 0  

Minor Facilities........................................................................ 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 , 4 0 5 , 0 0 0  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATIONS TO SRB REFURBISHMENT 
AND SUBASSEMBLY FACILITIES 

LOCATION PLAN 

FIGURE 1 



CONSTRUCTION OF FACILITIES 

PROJECT T I T L E :  M o d i f i c a t i o n s  t o  S o l i d  Rocket Boos t e r  Refurb i shment  and Subassembly F a c i l i t i e s  

INSTALLATION: John F. Kennedy Space  Center 

FY 1983 CoF ESTIMATE: $1 ,700 ,000  

FISCAL YEAR 1983 ESTIMATES 

, 

LOCATION OF PROJECT: John F. Kennedy Space C e n t e r ,  Brevard County,  F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space T r a n s p o r t a t i o n  Systems 

FY 1982 A N D  P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1  ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 136 , 000 667 , 392 803  392 
C a p i t a l i z e d  i n v e s t m e n t . .  ................................... N / A  16713791785 167 ,379 ,785  

T o t a i . . . . . . . . . . . . . .  ...................................... 136 , 000 168 ,183 ,177  

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  f a c i l i t i e s  used i n  t h e  r e f u r b i s h m e n t  and subassembly  o f  s o l i d  
r o c k e t  b o o s t e r  (SRB) forward  and a f t  s k i r t s  a t  t h e  Kennedy Space Center (KSC) ( F i g u r e  1 ) .  These f a c i l i t i e s  
i n c l u d e  t h e  Veh ic l e  Assembly B u i l d i n g  ( V A B )  low bay  ( F i g u r e  2 ) ,  t h e  Hypergol Maintenance F a c i l i t y  (HMF) 
( F i g u r e  3) and Hangar N ( F i g u r e  4 ) ,  which s e q u e n t i a l l y  p r o c e s s  forward  and a f t  s k i r t s  t o  r e a d y  them f o r  
s u b s e q u e n t  f l i g h t s .  
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E x p e r i e n c e  w i t h  STS-1 and r e l a t e d  SRB p r o c e s s i n g  s t u d i e s  i n d i c a t e  t h a t  b o t h  t h e  HMF and t h e  V A B  low bay can  
s u p p o r t  a f l i g h t  r a t e  o f  o n l y  e i g h t  p e r  year d u e  t o  f a c i l i t y  l i m i t a t i o n s .  O f  p r imary  c o n c e r n  i s  t h e  p a i n t i n g  
and i n s u l a t i o n  a r e a  (P&I) l o c a t e d  i n  t h e  VAB low bay .  Here, t he  c u r i n g  c e l l s  b l o c k  e f f i c i e n t  a c c e s s  t o  t h e  
i n s u l a t i o n  s p r a y i n g  b o o t h s .  Meeting t h e  f l i g h t  r a t e s  f o r  FY 1984 and subsequen t  y e a r s  i s  p r e d i c a t e d  upon t h e  
e l i m i n a t i o n  of  t h e s e  d i f f i c u l t i e s .  

The p lanned  m o d i f i c a t i o n s  i n c l u d e  r e l o c a t i o n  of  s m a l l  shops  from t h e  VAB low bay and from t h e  HMF t o  
Hangar N, r e a r r a n g e m e n t  o f  fo rward  s k i r t  nose cone and f r u s t u m  work a r e a s  w i t h i n  t h e  VAB low b a y ,  a n d  t h e  
i n s t a l l a t i o n  o f  f i v e  new c u r i n g  boo ths  i n  t h e  VAB low bay.  

PROJECT JUSTIFICATION: 

The S o l i d  Rocket Boos t e r  (SRB) i s  one  of  two p r imary  p r o p u l s i o n  systems o f  t h e  Space  S h u t t l e .  Each SRB used  
i n  t h e  program is assembled  from component p a r t s  checked o u t  a t  KSC p r i o r  t o  l a u n c h .  These component p a r t s  
i n c l u d e  s o l i d  r o c k e t  motor  (SRM) segmen t s ,  a f t  s k i r t  a s s e m b l i e s ,  f o rward  s k i r t  a s s e m b l i e s ,  f r u s t u m s  and nose  
c o n e s .  The SRM segments  a r e  s teel  c a s i n g s ,  f i l l e d  w i t h  s o l i d  p r o p e l l a n t ,  which a r e  sh ipped  i n d i v i d u a l l y  v i a  
ra i lway f l a t  c a r s  from t h e  m a n u f a c t u r i n g  p l a n t  i n  Utah t o  KSC. Four SRM segments  a r e  r e q u i r e d  f o r  e ach  SRB. 
The a f t  s k i r t  i s  assembled  u t i l i z i n g  s p e c i a l i z e d  works t ands  i n  t h e  VAB.  The a f t  s k i r t  c o n t a i n s  t h e  n o z z l e  
which can  be sw ive l ed  h y d r a u l i c a l l y  t o  c o n t r o l  t h e  d i r e c t i o n  o f  t h r u s t .  The mechanism which c a u s e s  t h e  n o z z l e  
t o  move is  c a l l e d  t h e  t h r u s t  v e c t o r  c o n t r o l  ( T V C )  sys tem and must be t e s t e d  p r i o r  t o  each l a u n c h .  The forward  
s k i r t ,  f r u s t u m  and nose cone a r e  p r epa red  f o r  f l i g h t  i n  t h e  V A B  low bay .  These e l e m e n t s  form t h e  f r o n t  end 
o f  e ach  SRB, and c o n t a i n  t h e  p a r a c h u t e s  needed f o r  r e c o v e r y  and t h e  b o o s t e r  s e p a r a t i o n  m o t o r s  r e q u i r e d  t o  
p h y s i c a l l y  s e p a r a t e  t h e  SRB and Orb i t e r  while i n  f l i g h t .  

After an  SRB i s  used on a m i s s i o n ,  i t  is r e c o v e r e d  a t  s e a  and r e t u r n e d  t o  Hangar AF a t  KSC where t h e  empty 
SRB i s  c l e a n e d  and d i s a s s e m b l e d .  The SRM segment  c a s i n g s  a r e  r e t u r n e d  t o  t h e  m a n u f a c t u r e r  f o r  reuse. A l l  
o t h e r  components a r e  r e f u r b i s h e d  a t  KSC. 

Re fu rb i shmen t  a c t i v i t i e s  b e g i n  a t  Hangar N where a l l  components a r e  i n s p e c t e d  f o r  damage and c r i t i c a l  
d i m e n s i o n s  are  v a l i d a t e d .  Af t  s k i r t  a s s e m b l i e s  a r e  n e x t  fo rwarded  t o  t h e  HMF where t h e  TVC sy s t em is s e r v i c e d ,  
f u e l e d  and t e s t e d .  The a f t  s k i r t  from t h e  HMF, a s  well a s  t h e  forward  s k i r t  a s s e m b l i e s  from Hangar N, t h e n  
p r o c e e d s  t o  t h e  VAB low bay .  The p r imary  a c t i v i t i e s  i n  t h e  low bay a r e  t o  s p o t  p a i n t  and t o  re- insulate a l l  
f l i g h t  hardware  w i t h  a b l a t i v e  m a t e r i a l .  The i n s u l a t i o n  p r o c e s s  is  accompl i shed  u s i n g  s p e c i a l i z e d  s p r a y  b o o t h s  
f o r  a p p l i c a t i o n  and c u r i n g  ce l l s  f o r  d r y i n g .  The r e f u r b i s h e d  items a r e  e v e n t u a l l y  r ea s semb led  t o  form t h e  two 
S R B ' s .  
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The f i r s t  m o d i f i c a t i o n s  t o  t h e  VAB low b a y  and t o  t h e  HMF were programmed i n  t h e  FY 1976 b u d g e t  and were 
i n t e n d e d  t o  p r o v i d e  t h e  i n i t i a l  o p e r a t i o n a l  c a p a b i l i t y .  It was r e c o g n i z e d  from t h e  o u t s e t  t h a t  a d d i t i o n a l  
m o d i f i c a t i o n s  would b e  n e c e s s a r y  o n c e  r e f u r b i s h m e n t  p r o c e d u r e s  were r e f i n e d  and m a t u r e d .  
p r o c e s s i n g  STS-1 i n d i c a t e s  t h a t  b o t h  t h e  VAB low b a y  and t h e  HMF SRB o p e r a t i o n s  c a n  s u p p o r t  o n l y  e i g h t  f l i g h t s  
p e r  y e a r .  In  t h e  low b a y ,  t h e  p r e s e n t  c u r i n g  c e l l s  b l o c k  e f f i c i e n t  a c c e s s  t o  t h e  s p r a y  b o o t h s ,  and a d d i t i o n a l  
c u r i n g  c e l l s  a r e  needed .  To add new c u r i n g  c e l l s  and t o  e l i m i n a t e  t h e  c o n g e s t i o n  n e a r  t h e  s p r a y  b o o t h s ,  a 
p a r t i a l  r e a r r a n g e m e n t  of t h e  low bay  is r e q u i r e d .  S i m i l a r l y ,  i n  t h e  HMF, TVC p r o c e s s i n g  would be  g r e a t l y  
enhanced by t h e  r e a r r a n g e m e n t  o f  i n t e r i o r  f l o o r  s p a c e ,  i n c l u d i n g  t h e  r e l o c a t i o n  of some s h o p  a r e a s  t o  
Hangar N .  

E x p e r i e n c e  from 

IMPACT OF DELAY: 

De lay ing  t h i s  p r o j e c t  w i l l  have  an  a d v e r s e  impac t  on t h e  f l i g h t  s c h e d u l e  f o r  FY 1984 and s u b s e q u e n t  y e a r s .  
Also, a s  t h e  f l i g h t  r a t e  i n c r e a s e s ,  i t  w i l l  become e x t r e m e l y  d i f f i c u l t  t o  s c h e d u l e  a v a i l a b l e  times i n  which 
t h e  m o d i f i c a t i o n s  c o u l d  be a c c o m p l i s h e d .  

PROJECT DESCRIPTION:  

The fo rward  assembly  b u i l d u p  a r e a s ,  p r e s e n t l y  l o c a t e d  i n  t h e  VAB low b a y  on t h e  west s i d e  o f  t h e  t r a n s f e r  
a i s l e  (Cells 3 and 41, w i l l  be  moved t o  t h e  e a s t  s i d e  (Cells 7 and 8 )  ( F i g u r e  5 ) .  L i g h t i n g ,  compressed a i r  
and c r a n e  r a i l s  w i l l  be  p r o v i d e d  i n  Cells  7 and 8. The t r a n s f e r  a i s l e  f l o o r  between Cells 3 and 4 and Cells 
7 and 8 w i l l  be s e a l e d  t o  a l l o w  fo r  a i r  p a l l e t  o p e r a t i o n s .  In  Cells 3 and 4 ,  f i v e  new c u r i n g  b o o t h s  w i l l  be  
i n s t a l l e d .  New ramps w i l l  be  c o n s t r u c t e d ,  and m i s c e l l a n e o u s  w a l l s  w i l l  b e  removed i n  t h e  a r e a  between t h e  
e x i s t i n g  a b l a t o r  a p p l i c a t i o n  b o o t h s  and t h e  new c u r i n g  b o o t h s .  A 1 ,500- square  f o o t  ( 1 3 5  s q u a r e  meter) s t o r a g e  
f a c i l i t y  f o r  f lammable  m a t e r i a l s  used i n  t h e  p a i n t i n g  and i n s u l a t i o n  p r o c e s s e s  w i l l  b e  c o n s t r u c t e d  o u t s i d e  of 
b u t  a d j a c e n t  t o  t h e  low bay .  

Hangar N w i l l  be m o d i f i e d  t o  accommodate t h e  r e l o c a t i o n  o f  s m a l l  machine s h o p s  from t h e  HMF and t h e  VAB low 
b a y .  M o d i f i c a t i o n s  i n c l u d e  an e x p a n s i o n  of t h e  e l e c t r i c a l  power s y s t e m  and t h e  i n s t a l l a t i o n  of a d d i t i o n a l  
g a s e o u s  n i t r o g e n  and he l ium p i p i n g .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  e s t i m a t e  i s  based on r e l a t e d  e n g i n e e r i n g  s t u d i e s .  

Uni t  o f  Uni t  
c o s t  Me a sur e Q u a n t i t y  - 

Land A c q u i s i t i o n  ......................................... --- 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 

V A B  low bay ............................................ LS 
Curing c e l l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 
M e c h a n i c a l / e l e c t r i c a l ,  c e l l s  7 and B . . . . . . . . . . . . . . . . .  LS 
Architectural........................................ LS 

S t o r a g e  b u i l d i n g  ....................................... LS 
Hangar N m e c h a n i c a l / e l e c t r i c a l  ......................... LS 

Equipment --- ................................................ 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 

--- 
e-- 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  P l a n ,  VAB 
F i g u r e  3 - S i t e  P l a n ,  Hypergol Maintenance F a c i l i t y  
F i g u r e  4 - S i t e  P l a n ,  Hangar N 
F i g u r e  5 - Floo r  P l a n ,  VAB Low Bay 

1 , 7 0 0 , 0 0 0  

1 , 4 3 0 , 0 0 0  
(900 ,000 )  
(400 ,000 )  
( 130,000)  

120 ,000  
150,000 

1,700,000 
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OTHER EQUIPMENT SUMMARY: 

N o n c o l l a t e r a l  equ ipment  r e q u i r e d  i n c l u d e s  p o r t a b l e  access p l a t f o r m s ,  f l i g h t  ha rdware  s u p p o r t  s t a n d s ,  
t r a n s p o r t a t i o n  d o l l i e s  and m i s c e l l a n e o u s  l i f t i n g / h a n d l i n g  d e v i c e s .  These  items w i l l  c o s t  a p p r o x i m a t e l y  $500,000 
and will be p r o v i d e d  w i t h  R&D r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

No f u t u r e  r e q u i r e m e n t s  are f o r e c a s t e d  f o r  t h e  VAB low bay  or for  Hangar N .  For h i g h e r  f l i g h t  r a t e s ,  it i s  
p o s s i b l e  t h a t  t h e  HMF w i l l  have t o  be  expanded t o  t e s t  a l l  TVC s y s t e m s .  T h i s  r e q u i r e m e n t  h a s  n o t  y e t  been 
v a l i d a t e d .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1983 ESTIMATES 
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FIGURE 2 
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FlSCAL YEAR 1983 ESTIMATES 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1983 ESTIMATES 
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FISCAL YEAR 1983 ESTIMATES 
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FISCAL YEAR 1983 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n  o f  Manufac tu r i ng  and F i n a l  Assembly F a c i l i t i e s  f o r  E x t e r n a l  Tanks 

INSTALLATION: Michoud Assembly F a c i l i t y  I 
FY 1983 CoF ESTIMATE: $17 ,845 ,000  i 

L O C A T I O N  OF PROJECT: New O r l e a n s ,  O r l e a n s  P a r i s h ,  L o u i s i a n a  

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Space T r a n s p o r t a t i o n  Systems 

FY 1982 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1  ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 6 , 4 2 0 , 0 0 0  29 ,065 ,000  35 ,485 ,000  
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  144 ,515 ,000  144 ,515 ,000  

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 , 420 ,000  173 ,580 ,000  180 ,000 ,000  

SUMMARY PURPOSE A N D  SCOPE: 

T h i s  p r o j e c t  c o n t i n u e s  work funded i n  F i s c a l  Year 1982 and p r i o r  y e a r s  f o r  m o d i f i c a t i o n  o f  m a n u f a c t u r i n g  and 
f i n a l  a s s emb ly  f a c i l i t i e s  a t  t h e  Michoud Assembly F a c i l i t y  (MAF) f o r  t h e  Space S h u t t l e  E x t e r n a l  Tank ( E T )  
p r o d u c t i o n .  The ET i s  t h e  component o f  t h e  Space S h u t t l e  t h a t  s u p p l i e s  p r o p e l l a n t s  t o  t h e  O r b i t e r ' s  main 
e n g i n e s .  Each ET c o n s i s t s  o f  t h r e e  major  components :  a l i q u i d  oxygen ( L O  ) t a n k ,  an i n t e r t a n k  and a l i q u i d  
hydrogen ( L H 2 )  t a n k .  The f a c i l i t y  m o d i f i c a t i o n s  a t  MAF a r e  r e q u i r e d  t o  p r o v i d e  c a p a b i l i t y  f o r  f a b r i c a t i o n  and 
a s sembly ,  t es t ing  and c l e a n i n g ,  a p p l i c a t i o n  o f  a t h e r m a l  p r o t e c t i o n  sy s t em (TPS) and major  component assembly  

2 
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of t h e  ET. The t a n k  is a l s o  equ ipped  w i t h  plumbing and e l e c t r i c a l  s y s t e m s ,  and t h e n  c h e c k e d / a c c e p t e d  p r i o r  
t o  sh ipment  t o  t h e  l a u n c h  s i te  fo r  m a t i n g  w i t h  t h e  O r b i t e r  and S o l i d  Rocket B o o s t e r s .  

P r i o r  y e a r s  r e s o u r c e s  p r o v i d e d  phased m o d i f i c a t i o n s  t o  t h e  Main Manufac tu r ing  B u i l d i n g ,  B u i l d i n g  103;  t h e  
Vertical Assembly B u i l d i n g  ( V A B ) ,  B u i l d i n g  110;  and t h e  F i n a l  Accep tance  and Checkout h i l d i n g ,  B u i l d i n g  420. 
I n c l u d e d  were c o n s t r u c t i o n  o f  a h i g h  b a y  f a c i l i t y ,  B u i l d i n g  114,  t o  a p p l y  t h e r m a l  p r o t e c t i o n  sys tem (TPS) 
c o a t i n g  t o  t h e  LO t a n k  and t h e  i n t e r t a n k ;  a f a c i l i t y  f o r  c l e a n i n g ,  p r i m i n g  and a p p l y i n g  a b l a t o r  t o  t h e  LH 
t a n k ,  B u i l d i n g  13;;; and a pneumat ic  p roof  t e s t  f a c i l i t y  f o r  t h e  LH2 t a n k ,  B u i l d i n g  451. 

a p p l i c a t i o n  on t h e  LO t a n k  and i n t e r t a n k ,  i n s t a l l a t i o n  o f  a 75- ton c r a n e  i n  t h e  VAB,  and g e n e r a l  m o d i f i c a t i o n s  
i n  t h e  Main Manufac tu r ing  B u i l d i n g  IO3 t o  improve p r o d u c t i o n  f l o w  and p r o d u c t i v i t y .  The work i n  B u i l d i n g  103 
i n c l u d e s  p r o v i d i n g  a p r o d u c t i o n  a i s l e  t h r o u g h  t h e  main m a n u f a c t u r i n g  p l a n t ,  u p g r a d i n g  an  overhead  c r a n e  sys tem 
l o c a t e d  i n  t h e  LH t a n k  weld a r e a  and p r o v i d i n g  a c o n t r o l l e d  e n v i r o n m e n t  a r e a  i n  t h e  ET f i n a l  a s s e m b l y  a r e a .  

PROJECT JUSTIFICATION: 

2 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  two e n v i r o n m e n t a l l y  c o n t r o l l e d  s p r a y  c e l l s  (K&L) fo r  TPS 

2 

2 

TPS S p r a y  Cells  K&L - A second  LO t a n k / i n t e r t a n k  a b l a t o r  s p r a y  c e l l  (K) and a t h i r d  foam s p r a y  c e l l  (L) are 
The two- year l e a d  time for  t h e  c o n s t r u c t i o n  and n e c e s s a r y  t o  s u p p o r t  t h e  FY 1984-8!?ET p r o d u c t i o n  s c h e d u l e s .  

a c t i v a t i o n  makes it n e c e s s a r y  t o  s t a r t  c o n s t r u c t i o n  i n  e a r l y  FY 1983. I n  FY 1978, a h i g h  b a y  a d d i t i o n  t o  
B u i l d i n g  114 p r o v i d e d  two TPS foam s p r a y  c e l l s  (G&H) and one TPS a b l a t o r  s p r a y  c e l l  ( J ) .  These c e l l s  were 
d e s i g n e d  for  s p r a y i n g  TPS m a t e r i a l  on t h e  LO t a n k / i n t e r t a n k  and p r o j e c t e d  t o  p r o v i d e  an u l t i m a t e  p r o d u c t i o n  
c a p a b i l i t y  of 28 t a n k s  p e r  y e a r .  The time l i n e s  for  t h e s e  c e l l s  were e s t a b l i s h e d  from p r e l i m i n a r y  e n g i n e e r i n g  
c o n f i g u r a t i o n s  w i t h o u t  b e n e f i t  of a c t u a l  m a n u f a c t u r i n g  e x p e r i e n c e .  Subsequen t  e n g i n e e r i n g  and m a n u f a c t u r i n g  
p r o c e s s  e v a l u a t i o n s  i n d i c a t e  t h a t  t h e  e a r l i e r  e s t i m a t e s  were too o p t i m i s t i c .  C u r r e n t  estimates based  on 
p r o d u c t i o n  and deve lopment  e x p e r i e n c e  g a i n e d  i n  a p p l y i n g  TPS m a t e r i a l s  i n d i c a t e  t h a t  p r o d u c t i o n  c a p a c i t y  w i l l  
b e  l i m i t e d  t o  a p p r o x i m a t e l y  15 t a n k s  p e r  y e a r  i n  t h e  a b l a t o r  s p r a y  a r e a  b y  l a t e  FY 1984, and t o  20 t a n k s  per 
y e a r  i n  t h e  foam s p r a y  a r e a  by mid-FY 1985. A d d i t i o n a l  work and t e s t  p r o c e d u r e s  n o t  e n v i s i o n e d  i n  t h e  o r i g i n a l  
e s t i m a t e s  a r e  t h e  p r i m a r y  f a c t o r s  c o n t r i b u t i n g  t o  t h e  r e d u c t i o n  i n  p r o j e c t e d  r a t e s .  

2 

The c u r r e n t  p r o j e c t e d  c a p a c i t y  of t h e  e x i s t i n g  TPS s p r a y  c e l l s  w i l l  n o t  s u p p o r t  t h e  r e q u i r e d  p r o d u c t i o n  r a t e  
i n  t h e  l a t e  FY 1984 and mid FY 1985 time f rame  and must  be  augmented w i t h  Cells K&L. 

A d d i t i o n a l  75-Ton Crane - The e x i s t i n g  75- ton c r a n e  i n  t h e  VAB w i l l  no t  s u p p o r t  t h e  e a r l y  FY 1985 p r o d u c t i o n  
r a t e .  The e x i s t i n g  crane can  o n l y  s u p p o r t  a p r o d u c t i o n  r a t e  of a p p r o x i m a t e l y  18 ET'S p e r  y e a r  and r e p r e s e n t s  
a s i n g l e  p o i n t  of f a i l u r e  i n  t h e  m a n u f a c t u r i n g  flow. Any breakdowns b y  t h i s  c r a n e  would resu l t  i n  a shutdown 
of t h e  ET m a n u f a c t u r i n g  f l o w .  To s u p p o r t  t h e  FY 1985 p r o d u c t i o n  r a t e ,  it is n e c e s s a r y  t o  program a second  75- 
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t o n  c r a n e  i n  FY 1983 b e c a u s e  of t h e  l o n g  l e a d  time needed for d e s i g n ,  f a b r i c a t i o n  and i n s t a l l a t i o n  ( a p p r o x i m a t e l y  
20 m o n t h s ) .  Ekycnd FY 1983, no  p r o d u c t i o n  windows or work- arounds c a n  be  used f o r  i n s t a l l i n g  t h e  c r a n e  w i t h o u t  
m a j o r  i n t e r r u p t i o n  of t h e  ET d e l i v e r y  s c h e d u l e .  A second  c r a n e ,  u s i n g  t h e  same set o f  r a i l s  w i t h  t h a t  of t h e  
e x i s t i n g  c r a n e ,  was programmed i n  FY 1979 t o  improve t h e  c a p a c i t y  and r e l i a b i l i t y  of t h e  VAE c r a n e  sys tem.  
This c o n c e p t  proved t o  b e  unworkable  b e c a u s e  of l i m i t s  i n  t h e  c r a n e  c o v e r a g e .  However, t h e  FY 1979 f u n d s  have  
been  used t o  improve t h e  r e l i a b i l i t y  and s a f e t y  of  t h e  e x i s t i n g  c r a n e  t o  s u p p o r t  t h e  e a r l y  p r o d u c t i o n  
r e q u i r e m e n t s .  

P r o d u c t i o n  Flow Aisle - A m a j o r  t h r o u g h  a i s l e  i n  t h e  M a n u f a c t u r i n g  P l a n t ,  B u i l d i n g  103,  is  r e q u i r e d  t o  
a l l e v i a t e  m a t e r i a l  and component c r o s s f l o w ,  b a c k f l o w  c o n g e s t i o n  and a i s l e  b l o c k a g e  i n  t h e  m a j o r  weld and 
s u b a s s e m b l y  a r e a s .  C o n t r i b u t i n g  t o  c o n s t r a i n e d  t r a f f i c  flow is t h e  l a c k  of a d e q u a t e  work- in- progress  s t o r a g e  
n e x t  t o  t h e  f a b r i c a t i o n ,  w e l d i n g  and a s s e m b l y  t o o l s  a r e a s ,  which r e s u l t s  i n  mass movement of components  t o  and 
from t e m p o r a r y  s t a g i n g  a r e a s .  To improve p r o d u c t i o n  flow, t h e  m a n u f a c t u r i n g  a r e a  i n  B u i l d i n g  103  w i l l  b e  
enhanced b y  t h e  a d d i t i o n  of new t o o l i n g  and r e l o c a t i o n  o f  c e r t a i n  e x i s t i n g  t o o l i n g  t o  e l i m i n a t e  c r o s s  and back  
flows o f  f l i g h t  ha rdware  b e i n g  a s s e m b l e d .  A c r a n e  sys tem w i l l  be  p r o v i d e d  t o  d e c r e a s e  t h e  e x t e n s i v e  use of 
d o l l i e s  which a r e  cumbersome and d i f f i c u l t  t o  maneuver and c o n t r i b u t e  t o  t h e  c o n g e s t i o n  and s t o r a g e  p rob lems .  
The r e v i s e d  p l a n t  l a y o u t  w i l l  a l s o  p r o v i d e  s t a g i n g  a r e a s  a d j a c e n t  t o  t h e  t o o l i n g  and a m a j o r  t h r o u g h  a i s l e  a s  
an  i n t e r g a l  p a r t  o f  t h e  o v e r a l l  m a n u f a c t u r i n g  and p r o d u c t i o n  f l o w  p l a n .  

LH -2 Tank B r i d g e  and Hoist M o d i f i c a t i o n s  - The c r a n e  sys tem i n  t h e  LH t a n k  weld ing  a r e a  r e q u i r e s  u p g r a d i n g  
t o  s u p p o r t  t h e  new LH t a n k  f a b r i c a t i o n  p r o c e s s .  During t h e  e a r l y  p r o c h c t i o n  p h a s e s  t h e r e  is s u f f i c i e n t  time 
t o  f a b r i c a t e  t h e  e n t i r e  LH t a n k  i n  a s i n g l e  major  weld f i x t u r e .  However, t o  meet l a t e r  p r o d u c t i o n  r a t e s ,  an 
a s s e m b l y  l i n e  p r o c e s s  must  b e  p r o v i d e d  u s i n g  a d d i t i o n a l  t o o l i n g  f i x t u r e s .  The a f t  dome and b a r r e l  sections 
w i l l  be  welded i n  a major  weld f i x t u r e ,  t r a n s f e r r e d  t o  an X-ray and m e c h a n i c a l  i n s t a l l a t i o n  f i x t u r e ,  and t h e n  
t o  a f o r w a r d  dome weld f i x t u r e .  The c a p a c i t y  o f  t h e  e x i s t i n g  overhead  c r a n e  sys tem mus t  b e  upgraded t o  s u p p o r t  
t h e  added weigh t  o f  heavy  r o l l  r i n g s  a t t a c h e d  t o  t h e  b a r r e l  s e c t i o n s  for  s t r u c t u r a l  i n t e g r i t y  d u r i n g  movement 
from f i x t u r e  t o  f i x t u r e .  The c r a n e  u p g r a d i n g  must be  accompl i shed  i n  t h e  FY 1983 time frame t o  be  c o m p a t i b l e  
w i t h  t h e  i n s t a l l a t i o n  and o p e r a t i o n  o f  t h e  new t o o l i n g  f i x t u r e s .  

2 
2 

Envi ronmenta l  C o n t r o l  fo r  F i n a l  Assembly P o s i t i o n  - T h i s  p r o j e c t  is n e c e s s a r y  t o  c o n t r o l  t e m p e r a t u r e s ,  
h u m i d i t y  and l e v e l  of c l e a n l i n e s s  r e q u i r e d  t o  s u c c e s s f u l l y  perform TPS c l o s e o u t  o p e r a t i o n s  i n  t h e  four h o r i z o n t a l  
f i n a l  a ssembly  p o s i t i o n s  i n  B u i l d i n g  103. E s s e n t i a l l y ,  a l l  e x t e r n a l  f l i g h t  ha rdware  ( s u c h  a s  t h e  ET/Orb i te r  
i n t e r f a c e  h a r d w a r e ,  f e e d l i n e s ,  m e c h a n i c a l  ha rdware  and e l e c t r i c a l  s y s t e m s )  i s  a t t a c h e d  t o  t h e  e x t e r n a l  t a n k  
i n  t h e s e  f i n a l  a s s e m b l y  p o s i t i o n s .  TPS c l o s e o u t s  mus t  b e  made under  a c l o s e l y  c o n t r o l l e d  e n v i r o n m e n t  a t  e v e r y  
p o i n t  where t h e s e  components a t t a c h  t o  t h e  E x t e r n a l  Tank t o  p r e c l u d e  debonding  of i n s u l a t i o n .  Ice formed a s  
a r e s u l t  of s u c h  debonding  c o u l d  d i s l o d g e  d u r i n g  l a u n c h  and damage t h e  o r b i t e r  t i l e s .  The f i n a l  a ssembly  
p o s i t i o n s  a r e  l o c a t e d  a d j a c e n t  t o  t h r e e  l a r g e  h a n g a r  d o o r s  t h a t  m u s t  b e  opened and c l o s e d  t e n  times d u r i n g  t h e  
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p r o c e s s i n g  of a s i n g l e  ET. The o p e n i n g  o f  t h e  hangar  d o o r s  d e s t r o y s  t h e  r e q u i r e d  e n v i r o n m e n t  and i n t e r r u p t s  
a l l  TPS c l o s e o u t  a p p l i c a t i o n s  f o r  a p p r o x i m a t e l y  e i g h t  h o u r s  w h i l e  t h e  n e c e s s a r y  e n v i r o n m e n t  i s  r e e s t a b l i s h e d .  
I n s t a l l a t i o n  of f a b r i c  w a l l  s e p a r a t i o n s  between e a c h  p o s i t i o n  and m o d i f i c a t i o n s  t o  t h e  a i r - c o n d i t i o n i n g  sys tem 
a r e  n e c e s s a r y  t o  p r o v i d e  t h e  s t r i n g e n t  u n i n t e r r u p t e d  env i ronment  e s s e n t i a l  f o r  TPS c l o s e o u t  a c t i v i t i e s .  The 
overhead  m o n o r a i l  c r a n e  sys tem o v e r  p o s i t i o n s  1 and 2 w i l l  be  r e p l a c e d  w i t h  a b r i d g e  c r a n e  sys tem s i m i l a r  t o  
p o s i t i o n  3 and 4 t o  p r e c l u d e  p o s s i b l e  damage t o  t h e  e x t e r n a l  t a n k  w h i l e  a t t a c h i n g  e x t e r n a l  ha rdware .  

IMPACT OF DELAY: 

P r o d u c t i o n  o f  E T ' S  i n  s u f f i c i e n t  q u a n t i t i e s  t o  s u p p o r t  t h e  STS Miss ion  Model i n  t h e  l a t e  FY 1984 and mid-FY 
1985 time f rame  c a n n o t  b e  p r o v i d e d  w i t h o u t  t h i s  p r o j e c t .  A d e l a y  i n  c o n s t r u c t i o n  w i l l  c a u s e  s i g n i f i c a n t  
p r o d u c t i o n  i n t e r f e r e n c e  and d e g r a d a t i o n  of s u p p o r t  o f  t h e  m i s s i o n  model i n  l a t e r  y e a r s  when p r o d u c t i o n  demands 
w i l l  be c o n s i d e r a b l y  h i g h e r .  F a i l u r e  t o  c o n s t r u c t  t h e  TPS s p r a y  c e l l s  i n  B u i l d i n g  114 and t h e  75- ton c r a n e  
i n  B u i l d i n g  110 w i l l  p r e c l u d e  s u s t a i n i n g  t h e  needed ET p r o d u c t i o n  i n  t h e  l a t e  FY 1984 and mid-FY 1985 time 
f rame .  The o v e r a l l  p l a n t  l a y o u t  f o r  ET p r o d u c t i o n  w i l l  be  e x t r e m e l y  i n e f f i c i e n t  w i t h o u t  t h e  t h r o u g h  a i s l e ,  
a s  it i s  t h e  b a s i s  f o r  t h e  new t o o l i n g  i n s t a l l a t i o n s .  Upgrading of t h e  LH t a n k  overhead  c r a n e s  sys tem i s  2 n e c e s s a r y  t o  e x p e d i t e  movement of p a r t i a l l y  comple ted  LH t a n k s  w i t h i n  t h e  b u i l d i n g  w i t h o u t  d i s r u p t i n g  t h e  
m a n u f a c t u r i n g  f l o w  and t o  p r e c l u d e  u s e  o f  LH t a n k  t r a n s p o r t e r s  which would s l o w  LH t a n k  p r o d u c t i o n  and f u r t h e r  
add t o  e x i s t i n g  t h r o u g h  a i s l e  c o n g e s t i o n  an$ b l o c k a g e .  The u s e  o f  t e m p o r a r y  s h e l t e r s  and a s s o c i a t e d  equipment  
t o  p r o v i d e  a d e q u a t e  TPS c l o s e o u t  c o n d i t i o n s  h a s  been e n v i r o n m e n t a l l y  u n r e l i a b l e  and i s  an  added r e c u r r i n g  cos t .  
I n  summary, w i t h o u t  t h i s  p r o j e c t ,  t h e  ET 'S  c a n n o t  b e  f a b r i c a t e d  a t  a r a t e  s u f f i c i e n t  t o  s u p p o r t  t h e  STS m i s s i o n  
mode l ,  and e s s e n t i a l  r e d u c t i o n s  i n  t h e  c o s t  p e r  ET c a n n o t  b e  a c h i e v e d .  

2 
2 

PROJECT DESCRIPTION:  

TPS S p r a y  Cells  K&L - Two c e l l s  e a c h  41 fee t  ( 1 2 . 3  meters) i n  d i a m e t e r  and 8 5  f e e t  ( 2 5 . 5  meters) h i g h  w i l l  
b e  c o n s t r u c t e d  i n  B u i l d i n g  114 ( F i g u r e  3)  The w a l l s  w i l l  be  s t r u c t u r a l  s tee l  f rame  w i t h  gypsum w a l l  b o a r d .  
Each c e l l  w i l l  be p r o v i d e d  w i t h  a 32-fOOt ( 9 . 6  meter) wide d o o r ,  p e r s o n n e l  a c c e s s  d o o r s ,  p l a t f o r m s  and l a d d e r s .  
U t i l i t i e s  i n c l u d e  p l a n t  a i r ,  b r e a t h i n g  a i r ,  g a s e o u s  n i t r o g e n ,  f i r e  s u p p r e s s i o n / d e t e c t i o n  d e v i c e s ,  e x h a u s t  
s y s t e m ,  e x p l o s i o n  p r o o f  e l e c t r i c a l  f i x t u r e s ,  and sodium vapor  l i g h t i n g .  A c o n t r o l l e d  c e l l  e n v i r o n m e n t  from 
150°F t o  60°F w i t h  r e l a t i v e  h u m i d i t y  from 70% maximum t o  30% minimum w i l l  be  p r o v i d e d .  
w i l l  p r o v i d e  h e a t i n g  t e m p e r a t u r e s  o f  140°F t o  240°F and cooldown t e m p e r a t u r e s  o f  55'F - 60°F. 

Tank h e a t i n g  s y s t e m s  

A d d i t i o n a l  75-Ton Crane - A new r a i l- m o u n t e d ,  l o w  p r o f i l e  75- ton c r a n e  w i l l  be  i n s t a l l e d  be low t h e  e x i s t i n g  
75- ton c r a n e  i n  B u i l d i n g  110 ( F i g u r e  4 ) .  The c r a n e  w i l l  t r a v e l  i n  an  e a s t / w e s t  d i r e c t i o n  and w i l l  be  c a b  and 
r a d i o  c o n t r o l l e d .  A d u a l  c r a n e  s a f e t y  s y s t e m ,  emergency s t o p s  and a motor  c o n t r o l  c e n t e r  a r e  a l s o  i n c l u d e d  
i n  t h i s  p r o j e c t .  
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P r o d u c t i o n  Flow Aisle - An e a s t / w e s t  a i s l e ,  45 f e e t  ( 1 3 . 7  meters) wide w i l l  be  p r o v i d e d  t h r o u g h  t h e  e n t i r e  
l e n g t h  of t h e  Manufac tu re  P l a n t  B u i l d i n g  103 ( F i g u r e  5 ) .  Work i n c l u d e s  r e l o c a t i o n  of an  e x i s t i n g  X-ray 
l a b o r a t o r y ,  c o n s t r u c t i n g  open doorways on t h r e e  i n t e r i o r  w a l l s ,  r a i s i n g  overhead  c r a n e s  and r a i l s ,  and r e r o u t i n g  
e x i s t i n g  u t i l i t i e s ,  d u c t s ,  and c o n t r o l  p a n e l s .  A t  t h e  e a s t  end o f  t h e  a i s l e ,  t h e  exter ior  w a l l  o f  t h e  p l a n t  
w i l l  be p e n e t r a t e d  and a new d o o r ,  a p r o n  and d r i v e w a y  w i l l  b e  p r o v i d e d .  Also a 5- ton c r a n e  sys tem w i l l  b e  
p r o v i d e d  o v e r  t h e  e a s t  end of t h e  a i s l e  f o r  movement of LO and LH dome components.  

2 2 

LH Tank B r i d g e  and Hoist M o d i f i c a t i o n  - The work i n c l u d e s  i n c r e a s i n g  t h e  r a t e d  c a p a c i t y  of  f o u r  e x i s t i n g  -2 10-ten b r i d g e  c r a n e s  l o c a t e d  i n  t h e  LH, t a n k  weld ing  a r e a  i n  t h e  Main Manufac tu r ing  P l a n t ,  B u i l d i n g  I O 3  ( F i g u r e  
6 ) .  Local s t r u c t u r a l  
s t r e n g t h e n i n g  and t r u s s  m o d i f i c a t i o n s  w i l l  a l s o  be  accompl i shed  t o  s u p p o r t  t h e  i n c r e a s e d  c a p a c i t y  of t h e  c r a n e s .  
Four 7 1/2-ton h o i s t s  w i l l  a l s o  be  p r o v i d e d .  

Two b r i d g e  c r a n e s  w i l l  be upra ted ' to  15  t o n s  and t h e  o t h e r  two b r i d g e  c r a n e s  t o  20 t o n s .  

Envi ronmenta l  C o n t r o l  for  F i n a l  Assembly P o s i t i o n s  - T h i s  p r o j e c t  p r o v i d e s  f o r  p a r t i t i o n i n g  t h e  f o u r  f i n a l  
a s s e m b l y  p o s i t i o n s  i n t o  s e p a r a t e  e n v i r o n m e n t a l  chambers  i n  t h e  Main Manufac tu r ing  P l a n t ,  B u i l d i n g  1 0 3  ( F i g u r e  
7 ) .  The work i n c l u d e s  i n s t a l l i n g  f a b r i c  t y p e  w a l l s  w i t h  p e r s o n n e l  a c c e s s  d o o r s  t o  a l l o w  movement from p o s i t i o n  
t o  o s i t i o n  and p r o v i d i n g  an e n v i r o n m e n t a l  sys tem c a p a b l e  of m a i n t a i n i n g  e a c h  p o s i t i o n  a t  a dew p o i n t  of 59'F 
+ 5 a t  a t e m p e r a t u r e  of 80°F + 5'. The e x i s t i n g  m o n o r a i l  sys tem i n  p o s i t i o n s  8 1  and t 2  w i l l  a l s o  b e  r e p l a c e d  
w i t h  a b r i d g e  c r a n e  sys tem s i m i l a r  t o  p o s i t i o n s  I13 and b4.  

8 
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PROJECT COST EST1 MATE : 

Land A c q u i s i t i o n  ......................................... 

U n i t  of  U n i t  
Mea s u r  e Q u a n t i t y  c o s t  

... ... ... 

... ... ... C o n s t r u c t i o n  ............................................. 
High bay a d d i t i o n .  c e l l s  K & L ......................... 

A r c h i t e c t u r a l / s t r u c t u r a l  ............................. 
Mechanical  sys tems  ................................... 
E l e c t r i c a l  sys tems  ................................... 

A d d i t i o n a l  75-tOn c r ane  ................................ 
A r c h i t e c t u r a l / s t r u c t u r a l  ............................. 
Mechanical  sys tems  ................................... 
E l e c t r i c a l  sys tems  ................................... 

M o d i f i c a t i o n s  f o r  p roduc t i on  f low ...................... 
Mechanical  sys tems  ................................... 
E l e c t r i c a l  s y s t e m s  ................................... 

LH b r i d g e  and h o i s t  m o d i f i c a t i o n  ...................... 
E l e c t r i c a l  sys tems  ................................... 

Environmental  c o n t r o l  f o r  f i n a l  assembly p o s i t i o n s  ..... 

A r c h i t e c t u r a l / s t r u c t u r a l  ............................. 

i r c h i t e c t u r a l /  s t r u c t u r a l  ............................. 

A r c h i t e c t u r a l / s t r u c t u r a l  ............................. 
Mechanical  systems ................................... 
E l e c t r i c a l  sys tems  ................................... 
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... ... ... Equipment ................................................ 
... ... ... F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 

T o t a l  ................................................................................. 
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L I S T  OF RELATED GRAPHICS: 

F i g u r e  1 - MAF Loca t ion  Plan 
F i g u r e  2 - MAF S i t e  Plan 
F i g u r e  3 - Cells K&L (114)  
F i g u r e  4 - A d d i t i o n a l  75-Ton Crane ( 1 1 0 )  
F i g u r e  5 - M o d i f i c a t i o n s  for  Produc t ion  Flow ( 1 0 3 )  
F i g u r e  6 - LH2 Br idge  & H o i s t  M o d i f i c a t i o n s  (103)  
F i g u r e  7 - F i n a l  Assembly, P o s i t i o n s  1 ,  2 ,  3 ,  4 ( 1 0 3 )  

OTHER EQUIPMENT SUMMARY: 

S p e c i a l  t o o l i n g  and equipment ( e . g . ,  TPS s p r a y  and machinery equ ipment ,  LH2 t a n k  welding f i x t u r e s  and TPS 
c l o s e o u t  k i t s )  needed f o r  i n i t i a l  o p e r a t i o n s  w i l l  be funded from R&D s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

CoF r e s o u r c e s  may be  r e q u i r e d  i n  t h e  f u t u r e  t o  p r o v i d e  f o r  a d d i t i o n a l  p r o d u c t i o n  r e l a t e d  f a c i l i t i e s  t o  s u p p o r t  
t h e  scheduled  p r o d u c t i o n  r a t e .  These may i n c l u d e  a d e m i n e r a l i z e d  wate r  t a n k ,  s t o r a g e  f a c i l i t i e s  and r e l a t e d  
s u p p o r t i n g  and TPS f a c i l i t i e s .  
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MICHOUD ASSEMBLY F A C I L I T Y  
F I S C A L  YEAR 1983 ESTIMATES 

MODIFICATION O F  MANUFACTURING AND F I N A L  ASSEMBLY F A C I L I T I E S  FOR EXTERNAL TANKS 
S I T E  PLAN 
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M I  CHOUD A S S E M B L Y  F A C I L I T Y  
F I S C A L  YEAR 1983 E S T I M A T E S  

M O D I F I C A T I O N  O F  MANUFACTURING AND F I N A L  A S S E M B L Y  F A C I L I T I E S  FOR EXTERNAL TANKS 

A D D I T I O N A L  75-TON-  CRANE 

NEW 75-TON CXANZ 

FIGURE 4 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS 

MODIFICATIONS FOR PRODUCTION FLOW (103) 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS 

LH2 BRIDGE & HOIST MODIFICATIONS (103) 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS 

- FINAL ASSEMBLY, POSITIONS 1, 2, 3, 4 (103) 

ENVIRONMENTAL CONTROL 
FINAL ASSEMBLY, POSITIONS 1 2,3, h4 

FIGURE 7 

BUILDING 103 

LEGEND: - PARTITION 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

I I 

PROJECT TITLE:  Minor Shut t le- Unique  P r o j e c t s  
I 

INSTALLATION : Var ious  L o c a t i o n s  

FY 1983 CoF ESTIMATE: $1 ,860 ,000  

INSTALLATION : Var ious  L o c a t i o n s  

FY 1983 CoF ESTIMATE: $1 ,860 ,000  

I FY 1981: $2,000,000 FY 1982: $1,115,000 I 
i J 

C O G N I Z A N T  INSTALLATIONS/LOCATION OF PROJECT: Var ious  Loca t ions  

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  of  Space T r a n s p o r t a t i o n  Systems 

SUMMARY PURPOSE AND SCOPE: 

The purpose  of t h i s  p r o j e c t  i s  t o  p rov ide  minor r e h a b i l i t a t i o n ,  m o d i f i c a t i o n  and c o n s t r u c t i o n  of  f a c i l i t i e s  
n e c e s s a r y  f o r  s u p p o r t  o f  t h e  Space S h u t t l e  Program a t  v a r i o u s  NASA f i e l d  i n s t a l l a t i o n s .  Inc luded  i n  t h i s  
fund ing  r e q u e s t  a r e  f a c i l i t y  p r o j e c t s  e s t i m a t e d  t o  c o s t  l e s s  t h a n  $500,000 each .  These p r o j e c t s  respond t o  
un ique  r equ i r emen t s  o f  t h e  Space S h u t t l e  Program and a r e  needed t o  a c h i e v e  i n i t i a l  o p e r a t i o n a l  c a p a b i l i t y  o r  
t o  meet t h e  program m i l e s t o n e s .  

PROJECT JUSTIFICATION: 

Space S h u t t l e  deve lopment ,  assembly ,  and t e s t  r e q u i r e m e n t s  a r e  be ing  accomplished t o  a l a r g e  ex ten t  i n  
Government f a c i l i t i e s  a t  v a r i o u s  NASA i n s t a l l a t i o n s  and i n d u s t r i a l  p l a n t s .  Any major  m o d i f i c a t i o n s  o r  new 
c o n s t r u c t i o n  r e q u i r e d  a t  t h e s e  l o c a t i o n s  i s  d e s c r i b e d  a s  a major  p r o j e c t  e l s ewhere  i n  t h i s  budget  r e q u e s t .  
T h i s  p r o j e c t  i n c l u d e s  o n l y  t h o s e  Shu t t l e- un ique  f a c i l i t y  r e h a b i l i t a t i o n  , m o d i f i c a t i o n  and c o n s t r u c t i o n  p r o j e c t s  
estimated to cost not in excess of $500,000 each. Each item of work listed under "PROJECT DESCRIPTION" is 
necessary to support a specific Shuttle requirement, insure continued reliability, provide a safer environment, 
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a n d / o r  improve t h e  e f f i c i e n c y  and economy of i n d i v i d u a l  f a c i l i t i e s  s u p p o r t i n g  t h e  Space S h u t t l e  program. 
It i s  r ecogn ized ,  however, t h a t  d u r i n g  p r o j e c t  p l a n n i n g  and implementa t ion  some rea r rangement  of p r i o r i t i e s  
may be n e c e s s a r y .  These changes  w i l l  be accomplished w i t h i n  t h e  a v a i l a b l e  r e s o u r c e s .  

For c l a r i t y ,  f u l l  d i s c l o s u r e  pu rposes ,  and b e t t e r  f i s c a l  and t e c h n i c a l  c o n t r o l ,  a l l  Space S h u t t l e  f a c i l i t y  
c o s t s  f o r  bo th  major and t h e s e  minor f a c i l i t i e s  p r o j e c t s ,  a r e  summarized u n d e r  "Space S h u t t l e  F a c i l i t i e s -  
Var ious  Loca t i ons" .  

PROJECT DESCRIPTION: 

The j u s t i f i c a t i o n ,  d e s c r i p t i o n ,  and c o s t  e s t i m a t e  f o r  a l l  e l emen t s  o f  t h e  Shut t le- Unique minor p r o j e c t s  a r e  
1 i s  t e d  b e l  ow : 

.................................................................. A .  Johnson Space Center  (JSC) 720,000 

1 .  M o d i f i c a t i o n s  t o  Buildng 30  f o r  S h u t t l e  Ope ra t i ons  300,000 ...................................... 
T h i s  p r o j e c t  is Phase V of a m u l t i y e a r  program t o  r e c o n f i g u r e  t h e  Mission Cont ro l  Center, Bui ld ing  

30,  f o r  t h e  S h u t t l e  o p e r a t i o n s  e r a .  The Data Reduction Complex ( D R C )  is c u r r e n t l y  d e s i g n a t e d  t o  meet g e n e r a l  
o n s i t e  o p e r a t i o n a l  r equ i r emen t s  and s p e c i f i c  S h u t t l e  Avion ics  I n t e g r a t i o n  Labora tory  and O r b i t a l  F l i g h t  Tes t  
r e q u i r e m e n t s .  This  p r o j e c t  w i l l  pe rmi t  t h e  i n s t a l l a t i o n  of n e c e s s a r y  equipment t o  meet t h e  i n c r e a s e d  d a t a  
r e d u c t i o n  r equ i r emen t s  i n  t h e  1984-87 p e r i o d  r e s u l t i n g  from r e c o n f i g u r a t i o n  of  t h e  Mission Ope ra t i ons  Wing 
( M O W )  t o  suppor t  m u l t i p l e  S h u t t l e  f l i g h t s  and DOD o p e r a t i o n s .  This  p r o j e c t  p r o v i d e s  f o r  t h e  r e c o n f i g u r a t i o n  
o f  t h e  DRC by: r e m o v a l / r e l o c a t i o n  of  w a l l s  and d o o r s ;  m o d i f i c a t i o n s  t o  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  
sys t em;  r e l o c a t i o n  of  computer equ ipment ;  i n s t a l l a t i o n  of new computer equipment ;  and m o d i f i c a t i o n s  t o  t h e  
c lo sed- loop  c o o l a n t  sys tem.  
d e t e c t i o n / s u p p r e s s i o n  sys tems  w i l l  a l s o  be made. 

M o d i f i c a t i o n s  t o  e x i s t i n g  l i g h t i n g ,  power d i s t r i b u t i o n ,  a i r - c o n d i t i o n i n g  and f i r e  
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2.  M o d i f i c a t i o n s  t o  t h e  11-Foot Chamber Complex, B u i l d i n g  7 . . . . . . . . . . . . . . . . . .  .............. 420,000 

The M o d i f i c a t i o n s  t o  t h e  11-Foot Chamber Complex a r e  r e q u i r e d  t o  p r o v i d e  a man- rated f a c i l i t y  t o  
s i m u l a t e  t h e  o p e r a t i o n a l  c o n f i g u r a t i o n s  o f  t h e  O r b i t e r  c a b i n  and v a r i o u s  a i r l o c k / t u n n e l  a d a p t e r  a r r a n g e m e n t s .  
T h i s  change w i l l  a l l o w  e v a l u a t i o n  of env i ronmenta l  c o n t r o l  s y s t e m s ,  e x t r a v e h i c u l a r  system hardware and a s s o c i a t e d  
p r o c e d u r e s  under  s i m u l a t e d  f l i g h t  c o n d i t i o n s .  T h i s  added c a p a b i l i t y  i s  e s s e n t i a l  t o  a d e q u a t e l y  e v a l u a t e  
p o t e n t i a l  O r b i t e r  enhancements  and t h e i r  r e s u l t i n g  e f f ec t  upon o p e r a t i o n s ,  t o  conduct  crew t r a i n i n g  and e v a l u a t e  
crew i n t e r f a c e s  for  new o p e r a t i o n a l  t e c h n i q u e s ,  and t o  conduc t  r e a l  t i m e / p o s t f l i g h t  anomaly i n v e s t i g a t i o n s .  

The work i n c l u d e s  m o d i f i c a t i o n s  t o  an e x i s t i n g  a i r l o c k  t o  s i m u l a t e  t h e  S h u t t l e  t r a n s f e r  t u n n e l  and 
m o d i f i c a t i o n s  t o  t h e  Environmental  C o n t r o l  Life Suppor t  Subsystem (ECLSS) Test Ar t i c l e  for  reduced p r e s s u r e  
and oxygen- enriched atmosphere  o p e r a t i o n .  A i r l o c k  m o d i f i c a t i o n s  i n c l u d e  t h e  c o n n e c t i o n  o f  t h e  a i r l o c k  t o  t h e  
A i r l o c k  T e s t  Ar t i c l e  c a b i n .  The ECLSS Test Article i n c l u d e s  t h e  i n s t a l l a t i o n  o f  p i p i n g  and c o n t r o l  v a l v e s  for  
f i r e  s u p p r e s s i o n ,  emergency r e p r e s s u r i z a t i o n ,  chamber d r a i n a g e ,  and t h e  r e l o c a t i o n  o f  p i p i n g  and c o n t r o l  v a l v e s  
i n  t h e  e x i s t i n g  f i r e  s u p p r e s s i o n  system f o r  t h e  e x i s t i n g  a i r l o c k .  

B. Kennedy Space C e n t e r  ( K S C )  .................................................................. 1 ,140 ,000  

1. C o n s t r u c t i o n  of Component Clean ing  F a c i l i t y ,  LC-39 ...................................... 135 , 000 

C e r t a i n  components o f  t h e  mobi le  l a u n c h e r  p l a t f o r m  and of t h e  v a r i o u s  s y s t e m s  a t  t h e  l a u n c h  pad a r e  
r o u t i n e l y  removed f o r  c l e a n i n g  and o t h e r  main tenance  a c t i v i t i e s .  These f u n c t i o n s  a r e  p r e s e n t l y  performed i n  
t h e  open ,  on t h e  paved a r e a  a d j a c e n t  t o  a POL s t o r a g e  f a c i l i t y ,  B u i l d i n g  K7-612. Clean ing  and p r o c e s s i n g  o f  
t h e s e  components i s  i n e f f i c i e n t  due t o  exposure  t o  t h e  e l e m e n t s .  T h i s  p r o j e c t  p r o v i d e s  for  a 40- foot by  60- 
foo t  ( 1 2  meter by 18 meter) pre- engineered m e t a l  b u i l d i n g ,  a c o n c r e t e  f o u n d a t i o n  and t h e  e x t e n s i o n  of e l e c t r i c a l  
and u t i l i t y  l i n e s  t o  y i e l d  an e n c l o s e d  f a c i l i t y  i n  which t o  more a p p r o p r i a t e l y  perform component c l e a n i n g  and 
s t a g i n g .  

2. I n s t a l l a t i o n  o f  Permanent MSBLS C a b l e s ,  White Sands Missile Range ....................... 195,000 

A t  t h e  White Sands Missile Range, t h e  Northrup F l i g h t  S t r i p  h a s  been used for  a s t r o n a u t  t r a i n i n g  i n  
t h e  S h u t t l e  T r a i n i n g  A i r c r a f t  and is  a l s o  d e s i g n a t e d  a s  a backup O r b i t e r  l a n d i n g  s i t e .  To s u p p o r t  b o t h  
r e q u i r e m e n t s ,  Microwave Scanning Beam Landing System (MSBLS) c a b l e s  have been i n s t a l l e d .  These c a b l e s  were 
o r i g i n a l l y  i n s t a l l e d  above ground i n  a t emporary  f a s h i o n  a s  it was n o t  c e r t a i n  how l o n g  t h e y  would be  r e q u i r e d .  
I t  h a s  now been de te rmined  t h a t  t h i s  l a n d i n g  s i t e  w i l l  be used on a c o n t i n u i n g  b a s i s  for  t r a i n i n g ,  a s  well a s  
f o r  an  O r b i t e r  c o n t i n g e n c y  l a n d i n g  s i t e .  The above ground c a b l e s  have become weather-worn and must be  r e p l a c e d .  
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It is p r u d e n t  t o  r e p l a c e  t h e s e  c a b l e s  wi th  permanent c a b l e s .  T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  procurement  and 
i n s t a l l a t i o n  of 28,000 l i n e a r  f ee t  ( 8 , 4 0 0  meters) o f  d i r e c t - b u r i a l  copper  c a b l e  f o r  t h e  MSBLS. 

460,000 3. M o d i f i c a t i o n s  f o r  F l i g h t  K i t  S t o r a g e ,  B u i l d i n g  M7-505 ................................... 
F l i g h t  k i t s  a r e  items o f  f l i g h t  hardware which a r e  i n s t a l l e d  i n  t h e  o r b i t e r  for  a s p e c i f i c  f l i g h t  and 

removed a f t e r  l a n d i n g .  They e x t e n d  t h e  c a p a b i l i t y  o f  sys tems  on t h e  o r b i t e r  and p r o v i d e  an o r b i t e r  i n t e r f a c e  
t o  t h e  p a y l o a d s .  There a r e  a p p r o x i m a t e l y  35 d i f f e r e n t  t y p e s  o f  f l i g h t  k i t s  t o t a l i n g  90 i n d i v i d u a l  p i e c e s  of 
hardware .  Examples o f  f l i g h t  k i t s  i n c l u d e  t h e  remote  m a n i p u l a t o r  system (RMS), t h e  manned maneuvering u n i t  
( M M U ) ,  Space lab  u t i l i t y  k i t s ,  and r e s c u e  k i t s .  Because t h e s e  items a r e  t o  be used on an i n t e r m i t t e n t  b a s i s ,  
a d e q u a t e  ground s t o r a g e  s p a c e  must be  p rov ided .  T h i s  p r o j e c t  w i l l  modify a p p r o x i m a t e l y  10,000 s q u a r e  fee t  
( 9 0 0  s q u a r e  meters) of open s p a c e  i n  B u i l d i n g  M7-505 (KSC I n d u s t r i a l  Area)  t o  p r o v i d e  a d e d i c a t e d  s t o r a g e  a r e a  
fo r  t h e s e  h i g h  v a l u e  f l i g h t  k i t s .  The work i n c l u d e s :  removal o f  a p p r o x i m a t e l y  10 l i n e a r  feet  ( 3  meters) o f  
a n  e x i s t i n g  i n t e r i o r  c o n c r e t e  l o a d i n g  dock ;  i n s t a l l a t i o n  o f  a f i v e- t o n  h o i s t ;  u p g r a d i n g  t h e  e x i s t i n g  a i r -  
c o n d i t i o n i n g  system for  100 ,000- class  c l e a n l i n e s s  s t a n d a r d s ;  and upgrad ing  t h e  f i r e  d e t e c t i o n  and a l a r m  sys tems .  

4 .  M o d i f i c a t i o n s  t o  Power D i s t r i b u t i o n  System, Pad B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,000 

The pr imary  s o u r c e  of e l e c t r i c a l  power a t  Pad B i s  t h e  60- her tz  d i s t r i b u t i o n  system.  T h i s  system was 
o r i g i n a l l y  i n s t a l l e d  d u r i n g  ?he Apol lo  program and h a s  remained s u b s t a n t i a l l y  u n a l t e r e d  s i n c e  t h a t  time. 
C o n t i n u a l  e x p o s u r e  t o  t h e  s a l t  a i r  environment  h a s  caused t h e  need f o r  a g e n e r a l  r e f u r b i s h m e n t  o f  t h i s  sys tem.  
The work i n c l u d e s  r e p a i r i n g  o r  r e p l a c i n g ,  a s  a p p r o p r i a t e ,  t h e  major  e l e c t r i c a l  components s e r v i c i n g  t h e  l i q u i d  
oxygen a r e a ,  t h e  g a s e o u s  hydrogen a r e a ,  t h e  s w i t c h i n g  s t a t i o n s ,  t h e  t r a n s f o r m e r s  and t h e  camera pads .  
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE:  R e h a b i l i t a t i o n  and Mod i f i ca t i on  f o r  Payload Ground Suppor t  O p e r a t i o n s  

INSTALLATION: John F. Kennedy Space Center  

FY 1983 CoF ESTIMATE: $1 ,740 ,000  
A 

FISCAL Y E A R  1983 ESTIMATES 

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Space T r a n s p o r t a t i o n  Systems 

FY 1982 A N D  P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann i ng 
- and Design C o n s t r u c t i o n  T o t a l  

....................................... S p e c i f i c  CoF fund ing  219,625 1 ,170 ,000  1 ,389 ,625  ..................................... 49,277 ,4  16 49 ,277 ,4  1 6 C a p i t a l i z e d  i nves tmen t  N / A  

T o t a l  .................................................... 219,625 50 ,447 ,416  50 ,667 ,041  

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o j e c t  c o n t i n u e s  c o n s t r u c t i o n  and rehabilitation/modification o f  f a c i l i t i e s  n e c e s s a r y  t o  s u p p o r t  Space 
S h u t t l e  payload ground o p e r a t i o n s  a t  t h e  NASA l aunch  s i t e ,  Kennedy Space Center (KSC) ( F i g u r e  I ) ,  begun wi th  
p r i o r  year  r e s o u r c e s .  This y e a r ' s  r e q u e s t  p r o v i d e s :  M o d i f i c a t i o n s  t o  t h e  f i r e  suppression/detection/alarm 
sys t ems  and t o  t h e  AC power system a t  bo th  t h e  De l t a  Spin Test F a c i l i t y  (DSTF) and t h e  Explos ive  Safe  Area-60 
(ESA-60) ( F i g u r e  2 ) ;  M o d i f i c a t i o n s  t o  t h e  Ope ra t i ons  and Checkout ( O & C )  Bu i ld ing  f o r  human l i f e  science 
expe r imen t s  and f o r  payload p r o c e s s i n g  mon i to r ing  ( F i g u r e  3 ) ;  and M o d i f i c a t i o n s  t o  t h e  communication c a b l i n g  
between KSC and Cape Canaveral  Air Force S t a t i o n  (CCAFS). 

CF 2-2 



PROJECT JUSTIFICATION: 

The Del ta  Spin Test F a c i l i t y  (DSTF) and Explos ive  Safe Area-60 (ESA-60) a r e  e x i s t i n g  payload p r o c e s s i n g  
f a c i l i t i e s  l o c a t e d  a t  CCAFS. They a re  unique  and o f  s i g n i f i c a n t  impor tance  a s  t h e y  a r e  t h e  o n l y  p r o p e l l a n t  
l o a d i n g  and s p i n  t e s t  f a c i l i t i e s  f o r  s p a c e c r a f t  a t  e i t h e r  KSC o r  CCAFS. ESA-60 i s  used f o r  f u e l i n g  s p a c e c r a f t  
used on De l t a  and Atlas- Centaur  l a u n c h e s .  DSTF i s  used f o r  s p i n  b a l a n c i n g  payload a s s i s t  modules  (PAM'S) and 
f u e l i n g  s p a c e c r a f t  f o r  De l t a  and S h u t t l e  l a u n c h e s .  Because o f  t h e  haza rdous  o p e r a t i o n s  per formed,  b o t h  a r e  
c l a s s i f i e d  a s  ordnance  f a c i l i t i e s  and are governed by s t r i n g e n t  s a f e t y  s t a n d a r d s  and c o d e s .  DSTF and ESA-60 
were b u i l t  i n  t h e  e a r l y  1 9 6 0 ' s  when t h e  a p p l i c a b l e  f i r e  p r o t e c t i o n  codes  were less r e s t r i c t i v e  t han  t h o s e  i n  
e f fec t  t oday .  The f i r e  detection/suppression/alarm sys t ems ,  a s  well a s  t h e  A C  e l ec t r i ca l  sys t em,  must be 
modi f ied  i n  bo th  f a c i l i t i e s  t o  meet t h e s e  codes .  

I n  t h e  FY 1981 b u d g e t ,  $1 ,617 ,000  was a u t h o r i z e d  and a p p r o p r i a t e d  f o r  m o d i f i c a t i o n s  t o  t h e  O&C Bu i ld ing  t o  
create  d e s i g n a t e d  payload user rooms. I n  t h e s e  rooms payload users w i l l  moni tor  t h e i r  expe r imen t s  from i n i t i a l  
checkout  t h rough  i n t e g r a t i o n  w i th  t h e  o r b i t e r ,  and d u r i n g  f i n a l  checkout  on t h e  l aunch  pad. Although a l l  
a r c h i t e c t u r a l  and mechanica l  m o d i f i c a t i o n s  were programmed i n  t h e  FY 1981 p r o j e c t ,  c a b l i n g  f o r  t h e  f i n a l  user 
room was n o t  o p e r a t i o n a l l y  r e q u i r e d  u n t i l  l a t e  1983 and was d e f e r r e d .  FY 1983 fund ing  is now needed t o  p r o v i d e  
d a t a  t r a n s m i s s i o n  c a b l e s  be tween  t h e  workstand a r e a s  of t h e  o&C Bu i ld ing  and t h i s  pay load  user room. 

While t h e  payload user rooms f i l l  t h e  need o f  t h e  p r i n c i p a l  h o r i z o n t a l  payload i n v e s t i g a t o r s ,  t h e y  d o  n o t  
mon i to r  pay loads  which a r e  assembled v e r t i c a l l y .  V e r t i c a l  p a y l o a d s  beg in  i n t e g r a t i o n  i n  v a r i o u s  s t a g i n g  a r e a s  
a t  CCAFS. These pay loads  a r e  n e x t  moved t o  t h e  Vertical P roces s ing  F a c i l i t y  (VPF) a t  KSC f o r  i n s e r t i o n  i n t o  
t h e  payload c a n i s t e r ,  which e v e n t u a l l y  car r ies  t h e  payload t o  t h e  l aunch  pad. There a r e  s u f f i c i e n t  c a b l e  p a i r s  
i n  t h e  e x i s t i n g  d a t a  t r a n s m i s s i o n  c a b l e s  between t h e  CCAFS X-Y Bu i ld ing  and t h e  KSC Communications Data and 
Swi tch ing  Center  ( B u i l d i n g  M6-138) t o  a l l o w  t h e  r e q u i r e d  m o n i t o r i n g  u n t i l  t h e  FY 1984 time frame. Beginning 
i n  FY 1984, an  e s t i m a t e d  d e f i c i e n c y  o f  20 c a b l e  p a i r s  w i l l  ex is t .  The re fo re  t h e  communication c a b l e s  must be 
augmented wi th  a d d i t i o n a l  c a b l e  i n  FY 1983. 

The f i n a l  r equ i r emen t  s u p p o r t s  human l i f e  s c i e n c e  expe r imen t s  scheduled  on Spacelab- 1 and Spacelab- 4. These 
expe r imen t s  w i l l  g a i n  v a l u a b l e  d a t a  about  t h e  e f fec t  of w e i g h t l e s s n e s s  on t h e  a s t r o n a u t s '  a b i l i t y  t o  b a l a n c e  
and o r i e n t  t hemse lves .  The expe r imen t s  c a l l  f o r  t h e  c o l l e c t i o n  o f  b a s e l i n e  p h y s i o l o g i c a l  d a t a  immedia te ly  
b e f o r e  and a f t e r  f l i g h t .  This d a t a  will be g e n e r a t e d  by us ing  a v e s t i b u l a r  a c c e l e r a t i o n  s l e d  and a s s o c i a t e d  
equipment  which w i l l  r e q u i r e  d e d i c a t e d  space  f o r  i n s t a l l a t i o n  and o p e r a t i o n .  An a r e a  on t h e  first f l o o r  of 
t h e  o&C Bu i ld ing  w i l l  be  modi f ied  for t h i s  u se  ( F i g u r e  4 ) .  
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IMPACT OF DELAY: 

Delaying t h e  p r o j e c t  will cause f u e l i n g  o p e r a t i o n s  t o  c o n t i n u e  a t  t h e  DSTF and ESA-60 u s i n g  sys t ems  i n a d e q u a t e  
by  p r e s e n t  f i re  s t a n d a r d s ;  i n t e r f e r e  wi th  t h e  a b i l i t y  of payload u s e r s  t o  a d e q u a t e l y  mon i to r  bo th  h o r i z o n t a l  
and v e r t i c a l  p a y l o a d s ,  and cause v e s t i b u l a r  a c c e l e r a t i o n  expe r imen t s  n o t  t o  be inc luded  i n  Spacelab- 1. 

PROJECT DESCRIPTION: 

A t  t h e  DSTF and ESA-60, t h e  fo l l owing  m o d i f i c a t i o n s  w i l l  be made t o  f i re  detection/alarm/suppression sys t ems  
and t o  t h e  AC power sys tem:  r ep l acemen t  o f  e x i s t i n g  s p r i n k l e r  heads  w i th  d e l u g e  h i g h  d e n s i t y- t y p e  n o z z l e s ;  
r e w i r i n g  o f  a l l  manual p u l l  a l a rm s t a t i o n s :  a d d i t i o n  o f  water d e l u g e  remote c o n t r o l  a c t i v a t i o n  s t a t i o n s ;  
r ep l acemen t  of power c a b l e  sea l s ;  and i n s t a l l a t i o n  o f  e x i t  l i g h t s  a t  a l l  exterior doors. 

In  t h e  O&C B u i l d i n g ,  450 d a t a  t r a n s m i s s i o n  and c o n t r o l  cables o f  v a r i o u s  s i z e s  will be provided  t o  connec t  
t h e  payload user room a r e a  of t h e  f o u r t h  f l o o r  wi th  t h e  works t ands ,  s i g n a l  a c q u i s i t i o n  room and l a b  a r e a s  on 
t h e  f i r s t  f l o o r .  Approximately 5 ,000  s q u a r e  feet  (450  s q u a r e  meters) on t h e  f i r s t  f l o o r  o f  t h i s  b u i l d i n g  w i l l  
be modi f ied  t o  house human l i f e  s c i e n c e  exper iment  equipment .  M o d i f i c a t i o n s  c o n s i s t  p r i m a r i l y  o f  r e r o u t i n g  
e x i s t i n g  HVAC and e l e c t r i c a l  l i n e s .  

To connec t  t h e  main CCAFS and KSC communication c e n t e r s ,  app rox ima te ly  s i x  miles ( t e n  k i l o m e t e r s )  o f  d a t a  
t r a n s m i s s i o n  c a b l e  w i l l  be i n s t a l l e d  i n  e x i s t i n g  underground d u c t i n g .  The p r o j e c t  i n c l u d e s  c a b l e  procurement ,  
i n s t a l l a t i o n  and a l l  r e q u i r e d  s p l i c i n g .  
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PROJECT COST ESTIMATE: 

Th i s  c o s t  e s t i m a t e  is based on p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t s  and re la ted  e n g i n e e r i n g  s t u d i e s .  

Unit  o f  U n i t  
Measure Q u a n t i t y  c o s t  c o s t  

Land A c q u i s i t i o n  ......................................... 
1,740,000 Cons t ruc t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

Delta s p i n  t e s t  f a c i l i t y .  .............................. 
Electr ical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechanical........................................... 

Exp los ive  s a f e  a rea-60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E lec t r i ca l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechanical........................................... 

Payload user room c a b l i n g  .............................. 
CCAFS-KSC c a b l i n g  ...................................... 
B a s e l i n e  d a t a  c o l l e c t i o n  f a c i l i t y  ...................... 

Architectural........................................ 
Elec t r ica l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechan ica l . . . . . . . . . . . . . . . . .  .......................... 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LF 
LS 
LS 
LS 
LS 

180,000 
(75,800) 

( 104,200) 
420,000 

(171,000) 
(249,000) 
255,000 
625,000 
260,000 
(78,500) 
(79,600) 

(101,900> 

--- 
30,923 

--- 
20.21 

Equipment ................................................ --- --- --- 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 
Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,740,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - Si t e  P l a n ,  CCAFS 
F i g u r e  3 - S i t e  P l a n ,  KSC I n d u s t r i a l  Area 
F i g u r e  4 - B a s e l i n e  Data C o l l e c t i o n  F a c i l i t y  
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OTHER EQUIPMENT SUMMARY: 

C e r t a i n  R&D funded equipment such  a s  payload d a t a  t r a n s m i t t e r s  * r e c e i v e r s  * and p r o c e s s i n g  sys tems  * e s t i m a t e d  
t o  cost  a p p r o x i m a t e l y  $350,000, w i l l  be  r e q u i r e d  t o  a c t i v a t e  t h e  KSC-CCAFS d a t a  c a b l e .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It is a n t i c i p a t e d  t h a t  f u t u r e  m o d i f i c a t i o n  work w i l l  be  n e c e s s a r y  t o  s u p p o r t  a d d i t i o n a l  payload p r o c e s s i n g  
t a s k s  a t  KSC. The requ i rement  for such  work and i ts  scope c a n n o t  be v a l i d a t e d  a t  t h i s  time. 
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FIGURE 2 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

i i 
PROJECT T I T L E :  R e h a b i l i t a t i o n  and Mod i f i ca t i on  o f  U t i l i t y  Systems I 
INSTALLATION: Goddard Space F l i g h t  Center  

FY 1983 CoF ESTIMATE: $2 ,840 ,000  

LOCATION OF PROJECT: G r e e n b e l t ,  P r ince  Georges County, Maryland 

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Space Sc i ence  and A p p l i c a t i o n s  

FY 1982 AND PRIOR YEARS FUNDING: The fo l l owing  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 200,000 --- 200,000 
2 ,080 ,210  2 ,080 ,210  C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . .  ......................... N / A  

T o t a l . . . . . . . . .  ........................................... 
SUMMARY PURPOSE A N D  SCOPE: 

200,000 2 ,080 ,210  2 , 2 8 0 , 2  1 0 

These r e s o u r c e s  w i l l  p r o v i d e  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  u t i l i t y  sy s t ems  a t  t h e  Goddard Space 
F i g h t  Center  (GSFC). The c h i l l e d  water  system i n  t h e  C e n t r a l  Heat ing and R e f r i g e r a t i o n  P l a n t ,  Bu i ld ing  24 ,  
( F i g u r e  1) w i l l  be r e h a b i l i t a t e d  t h rough  repl.acement o f  f o u r  c h i l l e r s  and c o o l i n g  tower I r A f r .  

equipment  i s  app rox ima te ly  20 y e a r s  o l d ,  u n r e l i a b l e ,  i n e f f i c i e n t ,  and l a c k i n g  i n  r e q u i r e d  c a p a c i t y .  Replacement 
o f  t h i s  p o r t i o n  o f  t h e  c h i l l e d  water  system i s  u r g e n t l y  needed t o  i n s u r e  r e l i a b l e  env i ronmen ta l  c o n d i t i o n s  f o r  
c r i t i c a l  r e a l- t i m e  s p a c e c r a f t  and d a t a  p r o c e s s i n g  o p e r a t i o n s .  

The p r e s e n t  
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PROJECT JUSTIFICATION: 

GSFC i s  r e s p o n s i b l e  f o r  program development  and management of unmanned e a r t h  o r b i t  s a t e l l i t e s ,  t h e  D e l t a  
program,  and t h e  management and o p e r a t i o n  of NASA's t r a c k i n g  and communications network.  R e l i a b l e  u t i l i t y  
s y s t e m s  a r e  e s s e n t i a l  t o  t h e  o p e r a t i o n  o f  t h e  t e c h n i c a l  f a c i l i t i e s  used for  t h e s e  f u n c t i o n s  and o t h e r  v i t a l  
Cen te r  o p e r a t i o n s .  The r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of t h e  c h i l l e d  and condenser  wa te r  u t i l i t y  sys tem is 
n e c e s s a r y  a t  t h i s  time t o  r e t u r n  t h e  sys tems  t o  f u l l  s e r v i c e  and p r o v i d e  r e l i a b l e  o p e r a t i o n a l  s u p p o r t .  

The C e n t e r ' s  c h i l l e d  wate r  d i s t r i b u t i o n  system and t h e  a t t e n d a n t  condenser  wa te r  system were i n s t a l l e d  i n  
t h e  e a r l y  1960 ' s  and have s i n c e  been expanded t o  meet t h e  c o o l i n g  r e q u i r e m e n t s  for  a d d i t i o n a l  f a c i l i t i e s .  
C r i t i c a l  e l e m e n t s  o f  t h e  c h i l l e d  wate r  equipment and a c o o l i n g  tower a t  t h e  C e n t r a l  Hea t ing  and R e f r i g e r a t i o n  
P l a n t ,  B u i l d i n g  24,  have d e t e r i o r a t e d  t o  t h e  p o i n t  t h a t  t h e y  a r e  now i n a d e q u a t e  t o  s u p p o r t  t h e  C e n t e r ' s  c o o l i n g  
r e q u i r e m e n t s  d u r i n g  peak demand p e r i o d s .  Engineer ing  s t u d i e s  have de te rmined  t h a t  GSFC h a s  a p r e s e n t  c o o l i n g  
l o a d  of 8 , 5 0 0  t o n s  ( 2 9 , 8 6 6  k i l o w a t t s )  and t h a t  t h i s  l o a d  is  scheduled  t o  i n c r e a s e  t o  o v e r  9 ,000  t o n s  ( 3 1 , 6 2 3  
k i l o w a t t s )  d u r i n g  t h e  n e x t  f i v e  y e a r s .  The f o u r  o r i g i n a l  s team d r i v e n  c h i l l e r s  and c o o l i n g  tower  "A" have 
reached  t h e  end o f  t h e i r  economical  s e r v i c e  l i f e  and a r e  now u n r e l i a b l e  and i n e f f i c i e n t .  The f o u r  e l ec t r i c  
c h i l l e r s  and c o o l i n g  tower  ''B'l a r e  i n  good o p e r a t i n g  c o n d i t i o n .  A comprehensive p l a n  h a s  been deve loped  t o  
r e h a b i l i t a t e  and modify t h e  c h i l l e d  wate r  system t o  meet f u t u r e  n e e d s  w h i l e  c o n t i n u i n g  t o  p r o v i d e  for  c u r r e n t  
Cen te r  c o o l i n g  r e q u i r e m e n t s .  

IMPACT OF DELAY: 

Delay i n  accompl i sh ing  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  t h e  u t i l i t y  s y s t e m s  w i l l  r e s u l t  i n  t h e  
c o n t i n u a t i o n  o f  t h e  p r e s e n t  u n s a t i s f a c t o r y  c h i l l e r  r e l i a b i l i t y  and m a r g i n a l  e f f e c t i v e n e s s .  

PROJECT DESCRIPTION:  

T h i s  p r o j e c t  p r o v i d e s  for  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  t h e  C e n t e r ' s  c h i l l e d  wate r  system i n  t h e  
C e n t r a l  Hea t ing  and R e f r i g e r a t i o n  P l a n t ,  B u i l d i n g  24 ( F i g u r e  2 ) .  The work w i l l  i n c l u d e  t h e  removal o f  f o u r  
o l d  c h i l l e r s  and t h e  i n s t a l l a t i o n  of one e l e c t r i c  d r i v e n  c h i l l e r  wi th  a c a p a c i t y  o f  3,000  t o n s  ( 1 0 , 5 4 1  k i l o w a t t s )  
a s  shown i n  F i g u r e  3. The i n s t a l l a t i o n  i n c l u d e s :  m o d i f i c a t i o n  o f  s u p p l y  and r e t u r n  w a t e r  p i p i n g  and v a l v e s  
w i t h  the rmal  i n s u l a t i o n :  t h e  s t r e n g t h e n i n g  of t h e  f o u n d a t i o n  and i n s t a l l a t i o n  o f  f l o o r  s u p p o r t s  fo r  p i p i n g  and 
o t h e r  equ ipment ;  and e l e c t r i c a l  m o d i f i c a t i o n s  t o  i n c l u d e  new power s u p p l y  and c o n t r o l s  w i t h  d u c t s  and c o n d u i t s  
for  c a b l e s  and w i r i n g .  
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Cool ing  tower 11Af1 w i l l  be r e h a b i l i t a t e d  and r e s t o r e d  t o  s e r v i c e  a s  shown i n  F i g u r e  3. P a r t  o f  t h i s  
r e h a b i l i t a t i o n  w i l l  be t h e  r ep lacemen t  of e x i s t i n g  condense r  wa te r  pumps and f a n s .  An e q u a l i z i n g  l i n e  and 
c r o s s o v e r  p i p i n g  w i l l  be i n s t a l l e d  t o  connec t  c o o l i n g  towers IIAtl and llB1l t o  a l l o w  e i t h e r  or bo th  towers t o  
s u p p o r t  b o t h  new and e x i s t i n g  c h i l l e r s .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  e s t i m a t e  is based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  of Unit  
Me a s u  r e Q u a n t i t y  c o s t  

Land A c a u i s i t i o n . . . . . . . .  ................................. --- --- --- 

C o n s t r u c t i o n . . . . . . . . . . .  .................................. --- --- --- 

..................................... --- --- Demol i t i on . . . . . . . .  LS 
I n s t a l l  c h i l l e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
P i p i n g ,  v a l v e s  and i n s u l a t i o n . . . . . . . . . .  ................ LS 
Foundat ion and equipment s u p p o r t s  ...................... LS 
E l e c t r i c a l  power and c o n t r o l s . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
R e h a b i l i t a t i o n  of c o o l i n g  tower l l A 1 t . .  .................. LS 
Condenser water  system m o d i f i c a t i o n s . . . . . . . . . . . . . . . . . . ,  LS --- --- 

--- --- 
--- --- 
--- --- 
--- --- 
--- --- 

Equipment --- --- --- ................................................ 
--- --- E l e c t r i c  c h i l l e r  3 ,000  t o n  ............................ LS 

Condenser water  p u m p s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- 

T o t a l . . . . . . . . . . .  ...................................................................... 
LIST OF RELATED GRAPHICS: 

c o s t  

I ,925,000 

go ,  000 
380,000 
160,000 
55,000 

125,000 
750,000 
365,000 

915,000 

770,000 
145,000 

2 ,840 ,000  

F igu re  1 - Loca t ion  Plan 
F igu re  2 - E x i s t i n g  Ch i l l ed  Water System 
F igu re  3 - M o d i f i c a t i o n s  t o  Ch i l l ed  Water System 
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OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is needed t o  comple te  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS  PROJECT: 

No f u t u r e  CoF f u n d i n g  is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

CF 3- 6  



>
 

v
) 

>
 

I- 
- J
 

- a a I W
 

K
 

K
 



GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1983 ESTIMATES 

REHABILITATION AND MODI FlCATlON OF UTILITY SYSTEMS 
MODIFICATIONS T O  CHILLED WATER SYSTEM 

REHAB1 LITATE 
COOLING TOWER "A" 

INSTALL NEW VERTICAL PUMPS COOLING TOWER "B" 

NEW EQUALIZING LINE 
WITH DRAIN VALVE 

NEW PIPING (TYPICAL) c' 
NEW CROSSOVER PIPING 

e -  
SHUT-OFF VALVE (TYPICAL) ' - 

L 1  - -  
L A  _ -  - +- 

CHECK VALVE (TYPICAL) 

1 I - 
5 6 7 8 

u u u u  
3,000 TON 

REPLACEMENT ELECTRIC CHILLER ELECTRIC DRIVEN CHILLERS 

FIGURE 3 CF 3-8 
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WALLOPS FLIGHT CENTER 
FISCAL YEAR 1983 ESTIMATES 
REHABILITATION OF AIRFIELD 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE: R e h a b i l i t a t i o n  o f  A i r f i e l d  

INSTALLATION: Wallops  F l i g h t  C e n t e r  

LOCATION OF PROJECT: Wal lops  I s l a n d ,  V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space S c i e n c e  and A p p l i c a t i o n s  

FY 1982 A N D  PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i n  g 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 152,528 --- 152,528 
C a p i t a l i z e d  i n v e s t m e n t .  .................................... N / A  13,238,000 13,238,000 

T o t a l . . . . . . . . . . . . .  ....................................... 152,528 13,238,000 13,390,528 

SUMMARY PURPOSE AND SCOPE : 

T h i s  p r o j e c t  r e h a b i l i t a t e s  t h e  a i r f i e l d  pavements  a t  Wal lops  F l i g h t  C e n t e r  t o  a s s u r e  c o n t i n u i n g  and r e l i a b l e  
o p e r a t i o n a l  s u p p o r t  for  a e r o n a u t i c a l  r e s e a r c h  p rograms .  The work i n c l u d e s  r e s u r f a c i n g  p o r t i o n s  o f  a l l  t h r e e  
runways and a p r i m a r y  t a x i w a y ,  c o r r e c t i o n  o f  d r a i n a g e  p rob lems  on runway 10-28, and r e p a i r  of s u r f a c e  s p a l l s ,  
c r a c k e d  c o r n e r s  and open j o i n t s  i n  runway 4-22. They r e q u i r e  m a j o r  
r e h a b i l i t a t i o n  and r e p a i r  t o  p r e v e n t  f u r t h e r  d e g r a d a t i o n  which would r e q u i r e  e x t e n s i v e  r e p l a c e m e n t  of pavements  
and s u b b a s e .  The work n e e d s  t o  b e  accompl i shed  now t o  enhance  a i r c r a f t  s a f e t y  b y  m i n i m i z i n g  f o r e i g n  o b j e c t  
damage t o  e n g i n e s  and t o  r e d u c e  a i r f i e l d  m a i n t e n a n c e  and r e p a i r  c o s t s .  The Wallops  a i r f i e l d  s u p p o r t s  a wide 

These a i r f i e l d  pavements  a r e  26 y e a r s  o l d .  
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v a r i e t y  o f  a e r o n a u t i c a l  r e s e a r c h  a c t i v i t i e s  such  a s  t e r m i n a l  a r e a  o p e r a t i o n s  i n c l u d i n g  l a n d i n g s  and t a k e o f f s ,  
g e n e r a l  a v i a t i o n  a i r c r a f t  s p i n  t e s t i n g ,  n o i s e  p r o p a g a t i o n ,  w a t e r  s p r a y  i n g e s t i o n ,  storm h a z a r d s ,  a n t i s k i d  
b r a k i n g  s y s t e m s ,  and f l i g h t  e v a l u a t i o n  o f  advanced a v i o n i c s  s y s t e m s .  

PROJECT JUSTIFICATION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  and r e p a i r  of pavements  t h a t  have  l a s t e d  well beyond t h e i r  
e x p e c t e d  l i f e .  However, due  t o  a g e  and e x t e n s i v e  damage d u r i n g  r e c e n t  s e v e r e  w i n t e r s ,  t h e s e  pavements  now 
r e q u i r e  major  r e h a b i l i t a t i o n .  The b i t u m i n o u s  pavements  a r e  s e v e r e l y  c r a c k e d .  The c o n c r e t e  paved a r e a s  a r e  
a l s o  c r a c k e d  and j o i n t s  need r e s e a l i n g .  J o i n t s  between b i t u m i n o u s  pavement and c o n c r e t e  pavement have  b u c k l e d  
and b r o k e n .  Some c o n c r e t e  s l a b s  a r e  no l o n g e r  s e r v i c e a b l e  and must b e  r e p l a c e d  w h i l e  o t h e r s  a r e  s p a l l e d  and 
r e q u i r e  s u r f a c e  r e p a i r .  In a d d i t i o n ,  some a r e a s  o f  runway 10-28 r e q u i r e  s u r f a c e  d r a i n a g e  improvements  and 
p a r t  of t h e  runway ' s  u n d e r d r a i n  sys tem i s  o b s t r u c t e d .  If a l lowed  t o  p e r s i s t ,  t h e s e  c o n d i t i o n s  and f r e e z i n g  
w e a t h e r  w i l l  c a u s e  f u r t h e r  pavement and s u b b a s e  d e g r a d a t i o n .  Pavement d e t e r i o r a t i o n  r e s u l t s  i n  pavement d e b r i s  
on runways and t a x i w a y s  and s u b s e q u e n t  damage t o  v a l u a b l e  a i r c r a f t  e n g i n e s  from d e b r i s  i n g e s t i o n .  Because 
e n g i n e s  for  t h e  Terminal  Conf igured  V e h i c l e  ( T C V )  a i r c r a f t  c o s t  a p p r o x i m a t e l y  $250,000 e a c h  and F-18 e n g i n e s  
cos t  a b o u t  $2,000,000 e a c h ,  a v o i d a n c e  of damage o r  e x c e s s i v e  e n g i n e  d e t e r i o r a t i o n  i s  a m a j o r  c o n s i d e r a t i o n .  

The Wallops  a i r f i e l d  is  t h e  o n l y  NASA-owned f u l l y  equ ipped  a e r o n a u t i c a l  f l i g h t  r e s e a r c h  f a c i l i t y .  It h a s  
t h r e e  a c t i v e  runways ( F i g u r e  1) and s p e c i a l  f e a t u r e s  for  s u p p o r t i n g  f u l l y  i n t e g r a t e d  l a n d i n g ,  t a k e o f f ,  and 
t e r m i n a l  a r e a  o p e r a t i o n s  tests  a s  well a s  f l y b y  and d r o p  t e s t s .  The Wallops  a i r f i e l d  i s  p a r t i c u l a r l y  v a l u a b l e  
b e c a u s e  o f  i t s  i s o l a t i o n .  It i s  n o t  i n  t h e  l a n d i n g  p a t t e r n  f o r  a n y  o t h e r  o p e r a t i o n a l  a i r f i e l d .  T h e r e f o r e ,  
o p e r a t i o n s  c a n  be conduc ted  when d i c t a t e d  by r e s e a r c h  program n e e d s  w i t h o u t  i n t e r f e r e n c e  from commercia l  o r  
m i l i t a r y  t r a f f i c .  

Runway 4-22 is c o n f i g u r e d  f o r  l a n d i n g  and t e r m i n a l  a r e a  o p e r a t i o n s  r e s e a r c h .  Its s p e c i a l  f e a t u r e s  i n c l u d e  
a microwave l a n d i n g - s y s t e m  (MLS), grooved pavement and ponding a r e a s  for  t e s t s  of t i r e  h y d r o p l a n i n g  and e n g i n e  
i n g e s t i o n  o f  w a t e r  s p r a y ,  a r r e s t i n g  g e a r ,  and a h i g h  speed t u r n o f f  from t h e  runway o n t o  t h e  a d j a c e n t  t a x i w a y .  
The runway c u r r e n t l y  s u p p o r t s  N A S A ' s  Terminal  Conf igured  V e h i c l e  ( T C V )  program a s  well a s  j o i n t  NASA and F e d e r a l  
A v i a t i o n  A d m i n i s t r a t i o n  (FAA) microwave l a n d i n g  s y s t e m s  and t e r m i n a l  a r e a  o p e r a t i o n s  t e s t i n g .  

Runway 10-28 features include an FPS-16 radar-laser tracking system, television and film cameras recessed 
in the runway for glide slope research, and arresting gear. This runway has excellent look angles for 
unobstructed tracking of research aircraft and has a low ambient noise level. The runway supports the OV-1 
Mohawk Aircraft noise tests, the Boeing 747 noise tests, the Terminal Configured Vehicle program, and the 
General Aviation Terminal Area Operations Research program. 
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Runway 17-35 is  used for  i n s t r u m e n t  l a n d i n g s  d u r i n g  i n c l e m e n t  w e a t h e r .  It a l s o  p r o v i d e s  f o r  s t r a i g h t - i n  
l a n d i n g s  from t h e  Snow H i l l  Very High Frequency  Cmni -Di rec t iona l  Range S t a t i o n  ( V O R ) .  A h a z a r d o u s  c a r g o  l o a d i n g  
ramp i s  l o c a t e d  a d j a c e n t  t o  t h e  runway f o r  l o a d i n g  and u n l o a d i n g  r o c k e t  m o t o r s  i n  s u p p o r t  of sounding  r o c k e t  
p rograms .  

Many o f  t h e  a e r o n a u t i c a l  t e s t  programs r e q u i r e  t h e  u n i q u e  c a p a b i l i t i e s  of a s i n g l e  runway w h i l e  o t h e r s  r e q u i r e  
m u l t i d i r e c t i o n a l  runway c a p a b i l i t y  b e c a u s e  o f  a i r c r a f t  c r o s s w i n d  l i m i t a t i o n s  o r  t o  s u p p o r t  c r o s s w i n d  l a n d i n g  
and takeoff r e s e a r c h .  Sp in  r e s e a r c h  a i r c r a f t  i n c l u d i n g  t h e  AA-1 Yankee,  t h e  C-25 Sundowner,  t h e  C-172K Cessna ,  
a s  w e l l  a s  t h e  h i g h  a l t i t u d e  U-2 e a r t h  o b s e r v a t i o n s  r e s e a r c h  a i r c r a f t  a r e  examples  o f  s u c h  wind s e n s i t i v e  
a i r c r a f t .  The F-18 a i r c r a f t  t e s t  program f o r  t h e  Depar tment  of Defense  r e q u i r e s  t h e  a r r e s t i n g  g e a r  i n s t a l l e d  
on runways 10-28 and 4-22. 

T h i s  p r o j e c t  w i l l  r e s t o r e  t h e  i n t e g r i t y  o f  t h e  a i r f i e l d  p a v i n g  and m a i n t a i n  t h e  c a p a b i l i t y  fo r  p r o v i d i n g  
r e l i a b l e  s u p p o r t  f o r  f l i g h t  r e s e a r c h  a c t i v i t i e s .  T h i s  NASA r e s e a r c h  a i r f i e l d  i s  e x p e c t e d  t o  remain  f u l l y  
o p e r a t i o n a l  for  t h e  f o r e s e e a b l e  f u t u r e .  

IMPACT OF DELAY: 

T h i s  work is needed now t o  a r r e s t  pavement and s u b b a s e  d e t e r i o r a t i o n  b e f o r e  more c o s t l y  work i s  r e q u i r e d  f o r  
e x t e n s i v e  r e h a b i l i t a t i o n .  A i r c r a f t  s a f e t y  w i l l  be  enhanced and a i r f i e l d  m a i n t e n a n c e  r e q u i r e m e n t s  w i l l  be  
r e d u c e d .  Keeping Wallops  a i r f i e l d  i n  s e r v i c e a b l e  c o n d i t i o n  is  e s s e n t i a l  f o r  p r o v i d i n g  c o n t i n u i n g  o p e r a t i o n a l  
s u p p o r t  f o r  c u r r e n t  and f u t u r e  a e r o n a u t i c a l  r e s e a r c h  p rograms .  

PROJECT DESCRIPTION: 

The a i r f i e l d ' s  t h r e e  runways w i l l  be  r e h a b i l i t a t e d  ( F i g u r e  1 ) .  ?he work i n c l u d e s  r e s u r f a c i n g  of b i t u m i n o u s  
c o n c r e t e  pavements ,  r e p a i r  o f  p o r t l a n d  cement c o n c r e t e  pavement s l a b s ,  and r e p a i r  o f  pavement j o i n t s  and c r a c k s .  

The e n t i r e  6 ,000- foo t  ( 1 , 8 0 0  meter) b i t u m i n o u s  p o r t i o n  o f  runway 10-28 w i l l  be  r e h a b i l i t a t e d .  S t a r t i n g  from 
t h e  west e n d ,  t h e  f i r s t  1 ,000- foo t  ( 3 0 0  meter) b i t u m i n o u s  l e n g t h  w i l l  be  r e s u r f a c e d  w i t h  a 5- inch ( 13 c e n t i m e t e r )  
t h i c k ,  o v e r l a y  on t h e  c e n t r a l  s t r i p  t o  1 i n c h  ( 2 . 5  c e n t i m e t e r )  t h i c k  a t  t h e  o u t e r  e d g e s  of t h e  runway. The 
n e x t  1 ,800  f ee t  ( 5 5 0  meters) o f  runway w i l l  be  r e s u r f a c e d  w i t h  an o v e r l a y  r a n g i n g  i n  t h i c k n e s s  from 7 i n c h e s  
( 1 8  centimeters)  a t  t h e  c e n t e r  of t h e  runway t o  1 i n c h  ( 2 . 5  centimeter) a t  t h e  o u t e r  e d g e s .  The r e m a i n i n g  
3 , 2 0 0  f e e t  ( 1 , 0 0 0  meters) o f  t h e  runway w i l l  b e  r e s u r f a c e d  w i t h  a s l u r r y  s e a l  o v e r  t h e  f u l l  w i d t h .  In a d d i t i o n ,  
a p p r o x i m a t e l y  3,500 f e e t  (1,100 meters) o f  t h e  d r a i n a g e  sys tem a t  t h e  west end o f  t h e  runway w i l l  be  r e h a b i l i t a t e d .  
A l s o ,  t h e  p o r t i o n  o f  runway 17-35 between runways 10-28 and 4-22 ( a p p r o x i m a t e l y  2 , 2 0 0  f e e t  o r  670  meters l o n g )  
w i l l  be  r e s u r f a c e d  w i t h  a s l u r r y  s e a l .  
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A p o r t i o n  o f  t h e  p o r t l a n d  cement c o n c r e t e  a r e a  of runway 4-22 w i l l  be  o v e r l a y e d  w i t h  b i t u m i n o u s  c o n c r e t e .  
T h i s  o v e r l a y  w i l l  b e  t h e  f u l l  w i d t h  of runway 4-22 and e x t e n d  from i t s  i n t e r s e c t i o n  w i t h  runway 10-28 southward 
a p p r o x i m a t e l y  150 fee t  (45 meters) .  Throughout  t h e  rest of t h e  p o r t l a n d  cement c o n c r e t e  p o r t i o n s  of runway 
4-22, s u r f a c e  s p a l l s ,  c r a c k e d  c o r n e r s  and open j o i n t s  w i l l  be  r e p a i r e d .  In a d d i t i o n ,  a p p r o x i m a t e l y  2,800 f ee t  
(850 meters) of t h e  t a x i w a y  f o r  runway 4-22 t h a t  e x t e n d s  nor thward  from t h e  h i g h  speed t u r n o f f  w i l l  b e  r e s u r f a c e d .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  estimate i s  based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  of U n i t  

Land A c q u i s i t i o n  ......................................... 
Measure Q u a n t i t y  c o s t  

C o n s t r u c t i o n . . . . . . . . . . . . . . .  .............................. -- -- - --- 
-- - --- Runway 10-28 LS 

Runway 17-35 LS 
Runway 4-22 and tax iway  ................................ LS 

........................................... 
--- --- ........................................... 
-- - --- 

I- --- --- Equipment  ................................................ 
-- - F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e ) .  .......................... 

T o t a l . . . . . . . .  ......................................................................... 
LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P l a n  
F i g u r e  2 - S i t e  P l a n  

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment  is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF f u n d i n g  is  r e q u i r e d  t o  comple te  t h i s  r e h a b i l i t a t i o n .  

c o s t  

2 , I  50,000 

1 ,787 ,000  
129,000 
234,000 

2 , I  50,000 
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FISCAL YEAR 1983 ESTIMATES 
REHABILITATION OF AIRFIELD 

SITE PLAN 

LEGEND 

AREAS REQUIRING REHABILITATION 

SCALE IN FEET 
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE:  

INSTALLATION: Dryden F l i g h t  Resea r ch  F a c i l i t y  

C o n s t r u c t i o n  o f  Data  A n a l y s i s  F a c i l i t y  

FY 1983 CoF ESTIMATE: . $4 ,500 ,000  

FISCAL YEAR 1983 ESTIMATES 

I 

L O C A T I O N  OF PROJECT: Edwards AFB, Kern County,  C a l i f o r n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office of A e r o n a u t i c s  and Space  Technology 

FY 1982 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Des ign  C o n s t r u c t i o n  T o t a l  

....................................... 295 ,000 S p e c i f i c  CoF f u n d i n g  
C a p i t a l i z e d  i n v e s t m e n t  N /A ..................................... 

.................................................... T o t a l  295 ,000  

SUMMARY PURPOSE AND SCOPE : 

--- 295,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  of a Data A n a l y s i s  F a c i l i t y  a t  t h e  Dryden F l i g h t  Research  F a c i l i t y  
t o  c o n s o l i d a t e  d a t a  au toma t ion  a c t i v i t i e s  and house new compu te r s  and a n c i l l a r y  equipment .  T h i s  f a c i l i t y  i s  
r e q u i r e d  t o  e l i m i n a t e  s e r i o u s  d e f i c i e n c i e s  i n  computer  o p e r a t i o n s  s p a c e  r e q u i r e m e n t s ,  s e c u r i t y  and s a f e t y  
p rob l ems ,  f i r e  p r o t e c t i o n  i n a d e q u a c i e s ,  s u p p o r t  s p a c e ,  and d i s p e r s e d  o p e r a t i n g  l o c a t i o n s .  The Data A n a l y s i s  
F a c i l i t y  i n c l u d e s  an o p e r a t i o n s  a r e a ,  s e r v i c e  a r e a ,  t a p e  s t o r a g e  and o f f i c e  s p a c e .  The e x i s t i n g  f ragmented  
computer  o p e r a t i o n s  i n  t h e  A i r c r a f t  C o n s t r u c t i o n  and M o d i f i c a t i o n  Hanger ,  B u i l d i n g  4801 , w i l l  be  phased o u t  
and p e r s o n n e l ,  now housed i n  s u b s t a n d a r d  t r a i l e r s ,  w i l l  be r e l o c a t e d  i n t o  t h e  v a c a t e d  s p a c e .  
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PROJECT JUSTIFICATION: 

The Dryden p r i m a r y  m i s s i o n  i s  t o  p r o v i d e  s t a f f  and f a c i l i t i e s  f o r  r e s e a r c h  and t e s t i n g  o f  a i r c r a f t  and 
r e m o t e l y  p i l o t e d  r e s e a r c h  v e h i c l e s .  The f l i g h t  r e g i m e s  i n c l u d e  t h e  s t u d y  o f  t a k e o f f  and l a n d i n g ,  s u p e r s o n i c  
and h y p e r s o n i c  f l i g h t ,  and f l i g h t  v e h i c l e  r e e n t r y .  Modern computer  s y s t e m s  a r e  e s s e n t i a l  f o r  e f f e c t i v e  
o p e r a t i o n s  and c o n t r o l  o f  f l i g h t  t e s t s  a t  Dryden. The C o n t r o l  Data Computer,  Model 7328,  p r e s e n t l y  i n s t a l l e d  
on t h e  mezzan ine  b a l c o n y  o f  B u i l d i n g  4801, A i r c r a f t  C o n s t r u c t i o n  and M o d i f i c a t i o n  Hangar ,  i s  o v e r  n i n e  y e a r s  
o l d  and m a r g i n a l  a t  b e s t .  S i n c e  t h e  p r e s e n t  sys tem i s  o p e r a t i n g  a t  f u l l  c a p a c i t y ,  i n c r e a s e d  c o m p u t a t i o n a l  
c a p a b i l i t y  i s  v i t a l  f o r  r e s e a r c h  and t e s t i n g  a c t i v i t i e s  s u c h  a s  comprehens ive  t e s t s  t o  v e r i f y  p r e d i c t e d  c r i t i c a l  
v e h i c l e  and f l i g h t  c h a r a c t e r i s t i c s .  T h i s  d r i v e s  t h e  r e q u i r e m e n t  f o r  new computer  equipment  t o  meet c u r r e n t  
and f u t u r e  r e s e a r c h  and t e s t  n e e d s  a t  Dryden. The c u r r e n t  a u t o m a t i c  d a t a  p r o c e s s i n g  program p r o v i d e s  for  t h i s  
equipment  t o  be purchased  i n  FY 1983 and 1984. 

The p r e s e n t  f a c i l i t i e s  a r e  n o t  a d e q u a t e  t o  accommodate t h e  new equ ipment  due  t o  s p a c e  and s t r u c t u r a l  
l i m i t a t i o n s .  The computer  o p e r a t i o n s  a r e  p r e s e n t l y  d i s p e r s e d  o v e r  a number o f  l o c a t i o n s .  Data p r o c e s s i n g  f o r  
r e s e a r c h  and t e s t i n g  is l o c a t e d  i n  v a r i o u s  l o c a t i o n s  on t h e  second f l o o r  i n  B u i l d i n g  4801 and i n  t e m p o r a r y  
t r a i l e r s .  Space is n o t  a v a i l a b l e  i n  t h e  f a c i l i t y  f o r  s t o r a g e  of a s s o c i a t e d  s u p p l i e s .  S u p p l i e s  a r e  c u r r e n t l y  
s t o r e d  i n  warehouses  and h a l l w a y s  remote  t o  t h e  computer  O p e r a t i o n s .  S t r u c t u r a l  i n a d e q u a c i e s  i n c l u d e  hangar  
l i m i t a t i o n s  on e x p a n s i o n  due t o  t h e  f a c t  t h a t  t h e  e x i s t i n g  f a c i l i t y  is on a mezzanine f loor  i n  an a i r c r a f t  
h a n g a r .  

To accommodate t h e  new e q u i p m e n t ,  which t h e  m a j o r i t y  w i l l  be purchased  i n  FY 1983, i t  is n e c e s s a r y  t h a t  t h e  
f a c i l i t y  b e  completed by June 1984. The c o n s t r u c t i o n  p e r i o d  o f  18 months b e g i n n i n g  i n  J a n u a r y  1983 w i l l  p e r m i t  
occupancy  o f  t h e  f a c i l i t y  b e g i n n i n g  i n  June  1984. 

Because t h i s  o p e r a t i o n a l  f a c i l i t y  mus t  c o n t i n u e  t o  f u n c t i o n  a t  a l l  times t o  s u p p o r t  on- going t e s t s ,  a d u a l  
o p e r a t i o n  w i l l  be n e c e s s a r y  f o r  a p e r i o d  o f  a p p r o x i m a t e l y  6 months .  Once t h e  new c o m p u t e r s  a r e  o p e r a t i o n a l  
i n  t h e  new f a c i l i t y ,  p e r s o n n e l  w i l l  be r e l o c a t e d  t o  t h e  s p a c e  v a c a t e d  b y  t h e  o l d  equ ipment  and t h e  t r a i l e r s  
w i l l  be e l i m i n a t e d .  

IMPACT OF DELAY 

Delay i n  p r o v i d i n g  t h i s  f a c i l i t y  would r e s u l t  i n  i n a d e q u a t e  s p a c e  fo r  t h e  i n s t a l l a t i o n  of t h e  c r i t i c a l l y  
r e q u i r e d  new computer  equ ipment .  The p r e s e n t  u n s a t i s f a c t o r y  c o n d i t i o n s  p l a c e  s e v e r e  l i m i t a t i o n s  on v i t a l  
s u p p o r t  a c t i v i t i e s  for  r e s e a r c h  f l i g h t  t e s t i n g .  
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PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a t w o- s t o r y  c o n c r e t e  masonry b u i l d i n g  ( F i g u r e  2 )  a p p r o x i m a t e l y  
22 ,000  s q u a r e  f e e t  ( 2 , 0 4 4  s q u a r e  meters) i n  a r e a .  The f i r s t  f l o o r  w i l l  e n c l o s e  a p p r o x i m a t e l y  11 ,000  s q u a r e  
f ee t  ( 1 , 0 2 2  s q u a r e  meters) and t h e  second f l o o r  w i l l  c o n t a i n  a p p r o x i m a t e l y  11 ,000  s q u a r e  feet  ( 1 , 0 2 2  s q u a r e  
meters). The f o u n d a t i o n  and s t r u c t u r a l  f r aming  w i l l  be  o f  r e i n f o r c e d  c o n c r e t e .  C o n s t r u c t i o n  w i l l  i n c l u d e  a l l  
u t i l i t i e s ,  power d i s t r i b u t i o n  o f  480/208/110 v o l t s ,  and l i g h t i n g  l eve l s  o f  a p p r o x i m a t e l y  50-fOOt c a n d l e s  (538 
lumens / squa re  meter) i n  o f f i c e  and l a b o r a t o r y  a r e a s ;  h e a t i n g ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  (HVAC); 
plumbing ,  and f i r e  p r o t e c t i o n .  

The f i rs t  f l o o r  w i l l  house  t h e  programmers ,  t e c h n i c a l  s u p p o r t  f u n c t i o n s ,  and mechan i ca l  equ ipment .  The 
second f l o o r  w i l l  p r o v i d e  a p p r o x i m a t e l y  6 ,500  s q u a r e  f e e t  ( 6 0 4  s q u a r e  meters) o f  r a i s e d  f l o o r  f o r  new compu te r s  
and a s s o c i a t e d  equipment .  The r ema in ing  a r e a  w i l l  p r o v i d e  s p a c e  f o r  computer  ma in t enance  and t h e  s t o r a g e  o f  
magne t i c  t a p e s .  
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PROJECT COST ESTIMATE: 

The c u r r e n t  c o s t  e s t i m a t e  i s  based  upon a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t  ( P E R ) .  

Land A c q u i s i t i o n  ......................................... 

Uni t  of Uni t  
Me a s u r  e Quan t it y c o s t  

--- --- --- C o n s t r u c t i o n . . . . . .  ....................................... 
--- --- S i t e  p r e p a r a t i o n  ....................................... LS 

A r c h i t e c t u r a l . . . . . . . . .  ................................. SF 22,000 44.36 
S t r u c t u r a l  ............................................. SF 22,000 37.36 

42.82 M e c h a n i c a l . . . . . . . . . . . . . .  ............................... 
E l e c t r i c a l . . . . . . . . . . . . . .  ............................... SF 22,000 35.59 

SF 22,000 

Equipment --- --- --- ................................................ 
--- F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 

T o t a l  ................................................................................. 

cost  

4,500,000 

977,000 
976,000 
822,000 
942,000 
783,000 

4,500,000 

LIST OF RELATED G R A P H I C S :  

F i g u r e  1 - Loca t ion  P l a n  
F i g u r e  2 - P e r s p e c t i v e  

OTHER EQUIPMENT SUMMARY: 

It is p lanned  t o  p u r c h a s e  a u t o m a t i c  d a t a  p r o c e s s i n g  equipment  w i t h  RAD r e s o u r c e s  i n  F i s c a l  Years  1983, and 
1984 a t  a t o t a l  e s t i m a t e d  c o s t  of a p p r o x i m a t e l y  $5 m i l l l i o n .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF f u n d i n g  i s  needed t o  c o m p l e t e  t h i s  work. The v a c a t e d  s p a c e  from t h i s  p r o j e c t  w i l l  be  c o n v e r t e d  
t o  o f f i ces  and t h e  t e m p o r a r y  t r a i l e r s  w i l l  be  e l i m i n a t e d .  
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DRYDEN FLIGHT RESEARCH F A C I L I T Y  
F I S C A L  YEAR 1983 ESTIMATES 

CONSTRUCTION OF DATA ANALYSIS FACILITY 
PERSPECTIVE 

FIGURE 2 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

SUMMARY 

LANGLEY RESEARCH CENTER 

Amount Page No. 
O f f i c e  of  A e r o n a u t i c s  and Space  Technology: 

M o d i f i c a t i o n s  t o  t h e  4 -  by 7-Meter Low Speed Tunnel  (1212 -C) .  ............ 7 ,200 ,000  CF 6-1 

M o d i f i c a t i o n s  t o  Upgrade t h e  T r a n s o n i c  Dynamics Tunnel  ( 6 4 8 )  ............. 9,000,000 CF 6-9 

To t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 16 ,200 ,000  

CF 6 



LANGLEY XESEARCII CENTER 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

1 PROJECT TITLE:  M o d i f i c a t i o n s  t o  t h e  4- by "-Meter Low Speed T u n n e l  (1212C) 1 
INSTALLATION: Langley  Research  Cen te r  

FY 1983 CoF ESTIMATE: $7 ,200 ,000  

L O C A T I O N  OF PROJECT: Hampton, V i r g i n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  A e r o n a u t i c s  and Space Technology 

FY 1982 A N D  PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  a n n i  ng 
and Design C o n s t r u c t i o n  

....................................... S p e c i f i c  CoF f u n d i n g  588 ,000  690,000 
C a p i t a l i z e d  i n v e s t m e n t  ..................................... N / A  7 , 245 ,726  

T o t a l . . . .  ................................................ 588 ,000  7 , 9 3 5 , 7 2 6  

SUMMARY PURPOSE AND SCOPE: 

T o t a l  

1 , 2 7 8 , 0 0 0  
7 , 2 4 5 , 7 2 6  

8 , 5 2 3 , 7 2 6  

The pu rpose  o f  t h i s  p r o j e c t  i s  t o  i n c r e a s e  t h e  o p e r a t i o n a l  e f f i c i e n c y  and p r o d u c t i v i t y  o f  t h e  4- by 7-meter 
low speed  t u n n e l  ( F i g u r e  1 )  a t  Langley  Research  Center (LaRC) which h a s  o p e r a t e d  on a 2- s h i f t  b a s i s  s ince i t  
was comple ted  i n  1970. A c o n s t a n t  demand f o r  r e s e a r c h  t e s t i n g  i n  t h e  t u n n e l  h a s  r e s u l t e d  i n  a two- year back log .  
T h i s  p r o j e c t  w i l l  p roduce  s i g n i f i c a n t  i n c r e a s e s  i n  o p e r a t i o n a l  e f f i c i e n c y  and p r o d u c t i v i t y .  A s  a by- produc t ,  
t e s t  time w i l l  be c r e a t e d  f o r  p r e v i o u s l y  d e f e r r e d ,  h i g h  r i s k  v e n t u r e s  t h a t  were v i c t i m s  o f  t h e  b a c k l o g .  T h i s  
p r o j e c t  i n c l u d e s  d o u b l i n g  t h e  s i z e  o f  t h e  model p r e p a r a t i o n  a r e a ,  b u i l d i n g  two n e w  model s u p p o r t  c a r t s ,  
d e v e l o p i n g  a r o t o r  tes t  a r e a  f o r  h e l i c o p t e r  model assembly  and hove r  t e s t i n g ,  e n l a r g i n g  t h e  t u n n e l  c o n t r o l  
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room, p r o v i d i n g  a l a s e r  v e l o c i m e t e r  ( L V )  l a b o r a t o r y ,  p r o v i d i n g  f l o w  improvement i n  t h e  t u n n e l  c i r c u i t ,  and 
r e h a b i l i t a t i n g  s u p p o r t  a r e a s  i n  B u i l d i n g  1212. 

PROJECT JUSTIFICATION: 

This p r o j e c t  i s  r e q u i r e d  t o  i n c r e a s e  t h e  o p e r a t i o n a l  e f f e c t i v e n e s s  and p r o d u c t i v i t y  o f  t h e  4- by "-meter low 
speed  t u n n e l  which was p l a c e d  i n  o p e r a t i o n  i n  1970 and h a s  o p e r a t e d  c o n t i n u o u s l y  on a t w o- s h i f t  b a s i s .  The 
t u n n e l  h a s  accumula ted  a two-year b a c k l o g  o f  a wide v a r i e t y  o f  r e s e a r c h  and development  tes ts .  T h i s  demand 
is  p r o j e c t e d  t o  c o n t i n u e  b e c a u s e  c r i t i c a l  t a k e o f f  and l a n d i n g  c h a r a c t e r i s t i c s  for  a l l  a i r c r a f t  must  c o n t i n u e  
t o  be checked and v e r i f i e d  t h r o u g h  low speed ae rodynamic  t e s t i n g .  S p e c i f i c a l l y  t h e  work performed i n  t h i s  
t u n n e l  i n c l u d e s  h i g h  l i f t  a e r o d y n a m i c s ,  vortex-wake a l l e v i a t i o n s ,  r o t o r c r a f t  r e s e a r c h  and fundamenta l  flow 
measurements  t o  v a l i d a t e  a n a l y t i c a l  methods .  Tunnel o p e r a t i o n  l o g s  show t h a t  a p p r o x i m a t e l y  20 p e r c e n t  of t h e  
occupancy  time now i s  used f o r  model i n s t a l l a t i o n  and c a l i b r a t i o n .  Ana lyses  show t h a t  g a i n s  o f  a t  l e a s t  17 
p e r c e n t  i n  u s e f u l  t e s t  time c a n  be  a c h i e v e d  from u s a g e  of t h e  p roposed  model s u p p o r t  c a r t  s y s t e m .  F u r t h e r  
e f f i c i e n c y  g a i n s  a r e  f o r e c a s t  from t h e  u s e  o f  a p roposed  r o t o r  t e s t  c e l l  t o  do  r o t o r c r a f t  model p r e p a r a t i o n  
and t e s t i n g .  R o t o r c r a f t  and o t h e r  powered mode ls  a r e  e x t r e m e l y  complex and r e q u i r e  v e r y  t ime- consuming 
p r e p a r a t i o n  and c a l i b r a t i o n  p e r i o d s  t h a t  s h o u l d  be accompl i shed  o f f - l i n e  t o  be  e f f i c i e n t  and p r e c l u d e  l o s s  of 
t e s t  time. 

I n i t i a l  e x p e r i e n c e  w i t h  r e c e n t l y  i n s t a l l e d  l a s e r  v e l o c i m e t e r s  ( L V )  h a s  shown a need t o  m a i n t a i n  and a d j u s t  
t h e  o p t i c a l  a l i g n m e n t  and d e t e c t i o n  e l e m e n t s  on b o t h  a p e r i o d i c  and d e d i c a t e d  b a s i s  f o r  s p e c i f i c  r e s e a r c h  
i n v e s t i g a t i o n s .  These o p e r a t i o n s  r e q u i r e  s p e c i a l  s a f e t y  p r o c e d u r e s  which c a n  be  e f f i c i e n t l y  accommodated o n l y  
i n  t h e  d e d i c a t e d  l a b o r a t o r y  p roposed  i n  t h i s  p r o j e c t .  Expansion of t h e  t u n n e l  c o n t r o l  room and s u p p o r t  a r e a s  
is r e q u i r e d  t o  a d e q u a t e l y  s u p p o r t  t h e  new method of o p e r a t i o n .  

Test measurements  o f  t h e  f l o w  between t h e  d r i v e  f a n  and t e s t  s e c t i o n  i n d i c a t e  an i n c r e a s e  i n  flow t u r b u l e n c e  
and low f r e q u e n c y  flow o s c i l l a t i o n s .  These d i s t u r b a n c e s  h i n d e r  some r e s e a r c h  a c t i v i t i e s ,  p a r t i c u l a r l y  l o w  
t u r b u l e n c e  r o t o r c r a f t  ae rodynamics  and a c o u s t i c  s t u d i e s .  Tunnel flow improvements  a r e  n e c e s s a r y  t o  a l l e v i a t e  
t h e s e  p rob lems .  

V a r i o u s  o t h e r  m o d i f i c a t i o n s  a r e  r e q u i r e d  f o r  n o i s e  a b a t e m e n t ,  o f f i c e  and s h o p  r e h a b i l i t a t i o n  and e n e r g y  
c o n s e r v a t i o n .  

IMPACT OF DELAY: 

D e f e r r a l  o f  t h e s e  improvements  and m o d i f i c a t i o n s  would a d v e r s e l y  a f f e c t  needed t i m e l y  r e s e a r c h  f o r  h i g h  l i f t ,  
vortex-wake a l l e v i a t i o n ,  r o t o r c r a f t ,  and fundamenta l  f l o w- f i e l d  measurements  t o  v a l i d a t e  a n a l y t i c a l  methods.  
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Any d e l a y  i n  t h i s  p r o j e c t  would c o n t i n u e  t o  i n c r e a s e  t h e  l a r g e  two- year back log .  A c o n t i n u e d  and growing 
back log  o f  commitments would n e c e s s i t a t e  t h a t  h i g h e s t  p r i o r i t y  be  a s s i g n e d  t o  c o n f i g u r a t i o n  and c o n c e p t  s t u d i e s  
h a v i n g  immediate  o r  near- te rm m i l i t a r y  and commercial  a p p l i c a t i o n .  A s  a r e s u l t ,  "h igh  r i s k "  and b a s i c  r e s e a r c h  
s t u d i e s  would n o t  be  a d e q u a t e l y  s u p p o r t e d  and would s u f f e r  a c c o r d i n g l y .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  ( F i g u r e  2 )  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  4- by 7-meter low speed  t u n n e l  B u i l d i n g  1212C 
and t h e  r e h a b i l i t a t i o n  o f  s u p p o r t  a r e a s  i n  B u i l d i n g  1212. A 7 ,000- square  f o o t  ( 6 5 0  s q u a r e  meter) a d d i t i o n  
i n c l u d i n g  a 2 ,400- square  f o o t  ( 2 2 3  s q u a r e  meter) mezzanine  w i l l  be c o n s t r u c t e d  a d j a c e n t  t o  B u i l d i n g  1212C. 
T h i s  a d d i t i o n  w i l l  c o n t a i n  a model p r e p a r a t i o n  a r e a ,  t u n n e l  c o n t r o l  room, and t e c h n i c a n  s u p p o r t  a r e a .  An LV 
l a b  o f  875 s q u a r e  f e e t  ( 8 2  s q u a r e  meters) w i l l  a l s o  be c o n s t r u c t e d .  Other  e l e m e n t s  o f  t h e  p r o j e c t  i n c l u d e  t h e  
c o n s t r u c t i o n  of two new model s u p p o r t  c a r t s ,  t h e  m o d i f i c a t i o n  t o  an e x i s t i n g  c a r t ,  and t h e  deve lopment  o f  a 
r o t o r  t e s t  a r e a  f o r  h e l i c o p t e r  model assembly  and hover  t e s t i n g .  Tunnel m o d i f i c a t i o n s  f o r  f l o w  q u a l i t y  
improvements  i n c l u d e  t h e  a d d i t i o n  o f  s c r e e n s  and v o r t e x  g e n e r a t o r s .  R e h a b i l i t a t i o n  o f  o f f i c e s  and r e s t r o o m s ,  
windows, l i g h t s ,  power d i s t r i b u t i o n  s y s t e m ,  f l o o r  and w a l l  c o v e r i n g s ,  and c e i l i n g s  a s  r e q u i r e d  w i l l  be performed 
i n  B u i l d i n g  1212. The h e a t i n g ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  ( H V A C )  sys tem w i l l  a l s o  be r e h a b i l i t a t e d .  
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PROJECT COST ESTIMATE: 

T h i s  e s t i m a t e  is based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  o f  
Measure Q u a n t i t y  

Land A c q u i s i t i o n  ......................................... --- --- 

C o n s t r u c t i o n . . . . . . . . . .  ................................... --- --- 

--- B u i l d i n g  1212C a d d i t i o n . . . . . .  .......................... LS 
R e h a b i l i t a t i o n  B - l 2 1 2 C . . . . . . . . . . . . .  .................... LS 
L a s e r  v e l o c i m e t e r  l a b . .  ................................ LS 
R e h a b i l i t a t i o n  B-1212. ................................. LS 

--- 
--- 
--- 

Equipment ................................................ --- --- 

Model s u p p o r t  s t a n d  number 2 . . . . . . . . .  LS 
Model s u p p o r t  s t a n d  numbers 3 and 4 .  ................... LS --- 
Tunnel f l o w  improvements  LS 

.................. --- 

............................... --- 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- 

T o t a l  ...................................................................... 
LIST OF RELATED GRAPHICS: 

U n i t  
c o s t  c o s t  

3 , 8 4 5 , 0 0 0  

2 ,015 ,000  
655 ,000  
275 ,000  
goo ,  000 

3 , 3 5 5 , 0 0 0  

230 ,000  
1 , 4 1 5 , 0 0 0  
1 , 710 ,000  

.... .... 7 , 2 0 0 , 0 0 0  

F i g u r e  1 - Loca t ion  Plan 
F i g u r e  2 - S i t e  Plan 
F i g u r e  3 - Tunnel Schemat ic  and Performance Data 
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OTHER E Q U I P M E N T  SUMMARY: 

Data a c q u i s i t i o n  equipment  u p g r a d i n g / r e p l a c e m e n t  i s  p lanned  f o r  a f u t u r e  R&D b u d g e t .  

F U T U R E  C o F  E S T I M A T E D  F U N D I N G  R E Q U I R E D  T O  COMPLETED T H I S  P R O J E C T :  

A t  t h e  p r e s e n t  time t h e r e  a r e  no f o r e s e e n  r e q u i r e m e n t s  which would r e q u i r e  f u t u r e  C o F  f u n d i n g  f o r  t h i s  
f a c i l i t y .  
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LANGLEY RES EARCEI CENTEX 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATIONS TO THE 4- 8Y 7-METER LOW SPEED TUNNEL ( 1 2 1 2 C )  

Figue 2 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 19S3 ESTIMATES 

MODIFICATIONS TO THE 4- BY 7-METER LOW SPEED TUNNEL (1212C) 
TUNNEL SCHEMATIC AND PERFORMANCE DATA 

SCREEN 

NEbJ SCREEN 

__- - 

I I 

NEW HONEY COMB / 

T Y P I C A L  NEW MODEL 
SUPPORT CART 

TEST SECTION - 14.5 FT X 22 FT X BO FT 
e SPEED - 0 TO 200 KNOTS, MACH RANQE 0-.32 
0 REYNOLDS NUMBER - 
0 DYNAMIC PRESSURE - 0 TO 13B PSF 

0 TO 2.1 X 10' PER Ff 

0 CONTINUOUS FLOW, ATMOSPHERIC PRESSURE 
0 OENLRAL AERODYNAMIC INVESTIOATIONS A N D  

UNIQUE TEST CAPABILITIES (CLOSED OR 
OPEN THROAT, MOVING-BELT QROUND 
BOARD WITH BOUNDARY-LAYER SUCTION) 

r - - -  
- - - - I  

E X I S T I N G  

MODEL PREPARATION AREA 

k - 7  VANES 

NEW VORTEX GENERATORS 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATIONS TO UPGRADE THE TRANSONIC DYNAMICS TUNNEL (648) 

LOCATION PLAN 
UIlL w 

Y 

I EAST AREA FACILITIES KEY R Y  
LD- zw.001 

Figure 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT T I T L E :  M o d i f i c a t i o n s  t o  Upgrade t h e  T r a n s o n i c  Dynamics T u n n e l  (648 )  

INSTALLATION: Lang ley  Research C e n t e r  

FY 1983 COF ESTIMATE: $ 9 , 0 0 0 , 0 0 0  

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  A e r o n a u t i c s  and Space Technology 

FY 1982 A N D  PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  is r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 598 ,000  1,370,000 1 , 9 6 8 , 0 0 0  
C a p i t a l i z e d  i n v e s t m e n t .  .................................... N / A  1 4 , 8 6 9 , 8 4 5  1 4 , 8 6 9 , 8 4 5  

T o t a l  .................................................... 598 ,000  1 6 , 2 3 9 , 8 4 5  1 6 , 8 3 7 , 8 4 5  

SUMMARY PURPOSE A N D  SCOPE: 

The Langley Research Center's (LaRC) T r a n s o n i c  Dynamics Tunne l  (TDT) ( F i g u r e  I )  embodies  u n i q u e  f e a t u r e s  
t h a t  make it a n a t i o n a l  r e s o u r c e  i n  t h e  f i e l d  o f  a e r o e l a s t i c i t y  r e s e a r c h .  It i s  used f o r  v e r i f y i n g  f l u t t e r  
and o t h e r  a e r o e l a s t i c  c h a r a c t e r i s t i c s  o f  h i g h  speed a i r c r a f t  d e s i g n s ;  f o r  r e s e a r c h  on a c t i v e  f l u t t e r  c o n t r o l s  
and r o t o r c r a f t  a e r o e l a s t i c i t y ;  f o r  f l u t t e r ,  b u f f e t  and ground wind l o a d s  t e s t i n g  o f  t h e  Space S h u t t l e  and o t h e r  
s p a c e  and l a u n c h  v e h i c l e s ;  and f o r  c o n f i r m a t i o n  o f  u n s t e a d y  t r a n s o n i c  f l o w  t h e o r y .  These m o d i f i c a t i o n s  w i l l  
i n c r e a s e  t h e  t e s t  medium d e n s i t y  r a n g e  of  t h i s  t u n n e l  by 50 p e r c e n t  and e n a b l e  s c a l i n g  o f  key a e r o e l a s t i c  
p a r a m e t e r s  f o r  c u r r e n t  and a n t i c i p a t e d  f u t u r e  a i r c r a f t  d e s i g n s .  This w i l l  be ach ieved  by i n c r e a s i n g  t h e  power 
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o f  t h e  d r i v e  motor  b y  50 p e r c e n t ,  i n c r e a s i n g  t h e  t u n n e l  c i r c u i t  c o o l i n g ,  u p g r a d i n g  t h e  e l e c t r i c a l  power and 
c o n t r o l  s y s t e m s  and m o d i f y i n g  t h e  t u n n e l  f a n .  

PROJECT JUSTIFICATION: 

The TDTIs s p e c i a l  f e a t u r e s  i n c l u d e  t r a n s o n i c ,  c o n t i n u o u s ,  v a r i a b l e - d e n s i t y  flow; a l a r g e  16- foot  x 16- foot  
( 5  meter x 5 meter) t e s t  s e c t i o n ;  f l e x i b i l i t y  t o  u s e  e i t h e r  d e n s e  Freon- I2 g a s  or a i r  a s  a t e s t  medium; c a b l e -  
t y p e  model mount ing s y s t e m s ;  a f l u t t e r  s t o p p i n g  s y s t e m ;  s a f e t y  s c r e e n s  t o  p r o t e c t  t h e  t u n n e l  d r i v e  s y s t e m ;  
a n d ,  good v i s i b i l i t y  of mode ls  d u r i n g  tes ts .  The TDT c u r r e n t l y  h a s  a b a c k l o g  o f  work i n  excess of two y e a r s .  
The f a c i l i t y  is used t o  v e r i f y  f l u t t e r  and a e r o e l a s t i c  c h a r a c t e r i s t i c s  of new h i g h  speed  a i r c r a f t  s u c h  a s  t h e  
F-I6E, FB-111, p roposed  t r a n s p o r t  a i r c r a f t ,  Forward Swept Wing d e m o n s t r a t o r ,  and Advanced F i g h t e r  Technology 
I n t e g r a t o r  d e m o n s t r a t o r .  It is a l s o  used for  a c t i v e  c o n t r o l  and r o t o r c r a f t  r e s e a r c h ,  s u p p o r t i n g  p rograms  s u c h  
a s  t h e  A i r c r a f t  Energy E f f i c i e n c y  Program, s u p e r s o n i c  c r u i s e  r e s e a r c h  and t h e  v e r i f i c a t i o n  o f  u n s t e a d y  t r a n s o n i c  
flow t h e o r y .  

A e r o e l a s t i c a l l y- s c a l e d  mode ls  t e s t e d  i n  t h i s  t u n n e l  must  s i m u l a t e  e x t e r n a l  s h a p e s ,  s t i f f n e s s  d i s t r i b u t i o n ,  
and mass- dens i ty  r a t i o .  This r a t i o  of t h e  d i s t r i b u t e d  mass of t h e  v e h i c l e  t o  t h e  mass of t h e  s u r r o u n d i n g  test 
medium must be  t h e  same f o r  t h e  model a s  it is for  t h e  a c t u a l  v e h i c l e  when i n  f l i g h t .  S c a l i n g  of t h e  mass- 
d e n s i t y  r a t i o  h a s  been m a r g i n a l  f o r  mode ls  of many r e c e n t  a i r c r a f t  d e s i g n s .  It i s  e x p e c t e d  t o  be  i m p o s s i b l e  
fo r  f u t u r e  mode ls  w i t h  a c t i v e  f l u t t e r  c o n t r o l s  a n d / o r  w i t h  m a j o r  components  made o f  l i g h t w e i g h t  c o m p o s i t e  
s t r u c t u r e  m a t e r i a l s  u n l e s s  t h e  t e s t  medium d e n s i t y  c a p a b i l i t y  is i n c r e a s e d .  T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a 
d e n s i t y  i n c r e a s e  o f  50 p e r c e n t  i n  t h e  Mach number r a n g e  o f  0.6 t o  1 . 2  when u s i n g  Freon- 12 a s  t h e  t e s t  medium. 
I n  a d d i t i o n  t o  making it p o s s i b l e  t o  c o n s t r u c t  a e r o e l a s t i c a l l y - s c a l e d  mode ls  for  f u t u r e  a i r c r a f t  d e s i g n s ,  t h e  
i n c r e a s e d  d e n s i t y  c a p a b i l i t y  w i l l  improve t h e  f l o w  s i m u l a t i o n  f o r  mode ls  w i t h  c o n t r o l  s u r f a c e s  and f l a p s .  It 
w i l l  a l s o  lower t h e  p r e s e n t  h i g h  c o s t s  of a e r o e l a s t i c  models  and w i l l  p e r m i t  t h e  t i m e l y  t e s t i n g  of a i r c r a f t  
d e s i g n s  i n c o r p o r a t i n g  ACEE program t e c h n o l o g y .  

IMPACT OF DELAY: 

T h i s  p r o j e c t  must b e  accompl i shed  now t o  p r e c l u d e  t h e  n e c e s s i t y  for  a e r o e l a s t i c  f l i g h t  t e s t i n g  o f  c u r r e n t  
and advanced d e s i g n  a i r c r a f t  e x p e c t e d  t o  r e a c h  t h e  f l u t t e r  t e s t  s t a t u s  i n  t h e  mid-1980fs .  These  a i r c r a f t  
d e s i g n s  w i l l  i n c l u d e  s u c h  f e a t u r e s  a s  a c t i v e  f l u t t e r  c o n t r o l s  and m a j o r  components of l i g h t w e i g h t  c o m p o s i t e  
s t r u c t u r e  m a t e r i a l s .  F l i g h t  t e s t i n g  is more h a z a r d o u s ,  more time consuming,  and more c o s t l y  t h a n  wind t u n n e l  
t e s t i n g .  
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PROJECT DESCRIPTION: 

T h i s  p r o j e c t  ( F i g u r e  2) p r o v i d e s  f o r  r e w i n d i n g  of t h e  20,000- horsepower ( I ,  500 k i l o w a t t ) ,  two- speed e l e c t r i c  
d r i v e  motor  t o  a c h i e v e  a f a n  d r i v e  of a p p r o x i m a t e l y  30,000 horsepower  ( 2 , 2 0 0  k i l o w a t t ) .  A d d i t i o n a l  t u n n e l  
c i r c u i t  c o o l i n g  w i l l  be p r o v i d e d  t o  accommodate t h e  i n c r e a s e d  t u n n e l  d r i v e  power by i n s t a l l i n g  a c o o l i n g  c o i l  
a d j a c e n t  t o  t h e  e x i s t i n g  t u n n e l  c o o l i n g  c o i l .  An e x i s t i n g  c o o l i n g  tower  w i l l  be  m o d i f i e d  t o  p r o v i d e  t h e  
a d d i t i o n a l  c o o l i n g  w a t e r  r e q u i r e d .  The 6 , 6 0 0- v o l t  power s u p p l y  w i l l  b e  m o d i f i e d  b y  i n s t a l l i n g  new c i r c u i t  
b r e a k e r s  and new power c a b l e s  t o  t h e  d r i v e  motor .  The t u n n e l  c o n t r o l s  w i l l  b e  upda ted  t o  p r o v i d e  for  smooth,  
s t e p l e s s  speed c o n t r o l  o f  t h e  repowered d r i v e  s y s t e m .  The e x i s t i n g  l i q u i d  r h e o s t a t  w i l l  be  r e p l a c e d  w i t h  one  
of s u f f i c i e n t  s i ze  t o  accommodate t h e  i n c r e a s e d  power r e q u i r e m e n t s .  A l l  f a n  b l a d e s  and b l a d e  h o l d e r s  w i l l  be 
r e p l a c e d  w i t h  new u n i t s  d e s i g n e d  for  t h e  i n c r e a s e d  t u n n e l  power.  

The h i g h  p r e s s u r e  f r e o n ,  h y d r a u l i c ,  and a i r  s y s t e m s  w i l l  be  r e p a i r e d .  T h i s  w i l l  i n c l u d e :  ( 1 )  t h e  r e p a i r  
o f  d e f e c t i v e  w e l d s ;  ( 2 )  r e p l a c e m e n t  o f  p i p i n g  and p i p i n g  components which a r e  n o t  r a t e d  for  t h e  working 
p r e s s u r e s ;  ( 3 )  r e p l a c e m e n t  o f  worn f l e x i b l e  h o s e s  on h y d r a u l i c  s y s t e m s ;  ( 4 )  i n s t a l l a t i o n  of p i p i n g  s u p p o r t s ;  
( 5 )  r e p l a c e m e n t  o f  l e a k i n g  v a l v e s ;  and ( 6 )  r e r o u t i n g  o f  p i p i n g  t o  r e d u c e  stresses. 
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PROJECT COST ESTIMATE: 

T h i s  p r o j e c t  cos t  e s t i m a t e  is based  on a comple ted  p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  of Uni t  
Measure Q u a n t i t y  cost  

Land A c q u i s i t i o n  ......................................... --- --- --- 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

Equipment ................................................ --- --- --- 

Rewind d r i v e  moto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 
A d d i t i o n a l  c o o l i n g  and c o o l i n g  tower . . . . . . . . . . . . . . . . . . .  LS 
Power s u p p l y  m o d i f i c a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 
Controls............................................... LS --- --- 
New l i q u i d  r h e o s t a t  .................................... LS --- --- 
Fan m o d i f i c a t i o n  ....................................... LS --- --- 
R e p a i r  f r e o n ,  h y d r a u l i c ,  and a i r  s t o r a g e  s y s t e m s . .  LS 

--- --- 

..... --- --- 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- 
T o t a l  ................................................................................. 

L I S T  OF RELATED G R A P H I C S :  

c o s t  

--- 

9 , 0 0 0 , 0 0 0  

1 ,845,000 
2,180,000 

580,000 
740,000 
840,000 

1,815,000 
1,000,000 

9 ,000,000 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  Plan 
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OTHER EQUIPMENT SUMMARY: 

Data a c q u i s i t i o n  equipment  u p g r a d i n g / r e p l a c e m e n t  is p lanned  f o r  a f u t u r e  R&D b u d g e t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS  PROJECT: 

No f u t u r e  CoF f u n d i n g  i s  r e q u i r e d  t o  c o m p l e t e  t h i s  p ro jec t .  An ongoing  s t u d y  f o r  improv ing  p r o d u c t i v i t y  of 
r e s e a r c h  f a c i l i t i e s  may i d e n t i f y  f u t u r e  f a c i l i t y  m o d i f i c a t i o n s  for  t h i s  wind t u n n e l .  
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LEWIS 
RESEARCH CENTER 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

SUMMARY 

LEWIS RESEARCH CENTER 

Amount Page No. 
Office of Aeronautics and Space Technology: 

Modification of Rocket Engine Test Facility for Altitude Testing.. . . . . . . . 
Modification of 450 PSI  Air System in Engine Research Building ........... 

995,000 CF 7-1 

2,920,000 CF 7-9 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,915,000 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION OF ROCKET ENGINE TEST F A C I L I T Y  FOR ALTITUDE TESTING 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

PROJECT T I T L E :  M o d i f i c a t i o n  o f  Rocket  Engine Test F a c i l i t y  f o r  A l t i t u d e  T e s t i n g  

FISCAL YEAR 1983 ESTIMATES 

FY 1983 CoF ESTIMATE: $995,000 
- 

INSTALLATION: Lewis Resea rch  C e n t e r  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  A e r o n a u t i c s  and Space Technology 

FY 1982 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 95 , 000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

95 , 000 
3 ,361 ,000  

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95,000 3 ,361 ,000  3 ,456,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  m o d i f i c a t i o n s  t o  t h e  Rocket Engine Test F a c i l i t y  (202)  a t  t h e  L e w i s  Research Cen te r  
f o r  s p a c e  s i m u l a t i o n  t e s t i n g  o f  low t h r u s t  chemica l  r o c k e t  e n g i n e s  ( F i g u r e  I ) .  Chemical r o c k e t  p r o p u l s i o n  
r e s e a r c h  and t e c h n o l o g y  c a n n o t  be s a t i s f a c t o r i l y  conducted  w i t h o u t  t h i s  c a p a b i l i t y  for s p a c e  s i m u l a t i o n  t e s t i n g .  
C u r r e n t  programs r e q u i r e  a l t i t u d e  s i m u l a t i o n  t e s t i n g  i n  c a l e n d a r  y e a r  1984 of low t h r u s t  chemica l  p r o p u l s i o n  
s y s t e m s  developed for o r b i t  t r a n s f e r  o f  l a r g e  s p a c e  structures.  For t h i s  t e c h n o l o g y  development  t e s t i n g ,  t h e  
Rocket  Engine Test F a c i l i t y  (RETF) m u s t  be modi f i ed  f o r  a l t i t u d e  t e s t i n g  by add ing  an a l t i t u d e  e x h a u s t  sys tem 
f o r  s p a c e  s i m u l a t i o n .  T h i s  f a c i l i t y  as  c u r r e n t l y  c o n f i g u r e d  h a s  c a p a b i l i t y  f o r  s e a  l e v e l  t e s t i n g  o n l y .  
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PROJECT JUSTIFICATION: 

Technology development  and t e s t i n g  is  r e q u i r e d  f o r  low t h r u s t  chemica l  r o c k e t  e n g i n e s  which w i l l  b e  used f o r  
t r a n s f e r  o f  l a r g e  s p a c e  s t ruc tu res  from low e a r t h  o r b i t  t o  h i g h e r  e a r t h  o r b i t .  The s t r u c t u r e s  are  t o  be 
t r a n s p o r t e d  t o  low e a r t h  o r b i t  by  t h e  Space  S h u t t l e ,  e r e c t e d  and checked o u t ,  and t h e n  t r a n s f e r r e d  t o  h i g h  
e a r t h  o b i t  by a low t h r u s t  p r o p u l s i o n  sys tem.  Low t h r u s t  chemica l  r o c k e t  e n g i n e  r e q u i r e m e n t s  a r e  h i g h  s p e c i f i c  
impul se  (490  s e c o n d s )  t h a t  can be a c h i e v e d  o n l y  w i t h  a l i q u i d  hydrogen - oxygen p r o p e l l a n t  c o m b i n a t i o n ;  h i g h  
e x p a n s i o n  a r e a  r a t i o  e n g i n e  n o z z l e s  up t o  1,OOO:l; t h r u s t  r a n g e  o f  100 l b s  t o  1 ,000  l b s  (445-4448 Newtons) and 
chamber p r e s s u r e  r a n g e  o f  100 p s i a  t o  1,000 p s i a  (7-70 k i l o g r a m s  p e r  s q u a r e  c e n t i m e t e r ) .  

A t e s t  f a c i l i t y  i s  r e q u i r e d  t o  d e v e l o p  t h e s e  low t h r u s t  chemica l  r o c k e t  e n g i n e s .  The a l t i t u d e  c o n d i t i o n s  
o f  up t o  180,000 fee t  (60,000 meters) m u s t  be s i m u l a t e d  t o  d e s i g n  and o p t i m i z e  t h e  performance of t h e  h i g h  
a r e a  r a t i o  e n g i n e  n o z z l e s  r e q u i r e d  f o r  t h i s  a p p l i c a t i o n .  
f o r  t h e  v e r y  l o n g  burn  times t y p i c a l  o f  t h e  low t h r u s t  a p p l i c a t i o n .  

Test run  d u r a t i o n s  o f  up t o  90 m i n u t e s  a r e  r e q u i r e d  

T h i s  proposed m o d i f i c a t i o n  a d d s  an a l t i t u d e  s i m u l a t i o n  c a p a b i l i t y  t o  a r o c k e t  t e s t  f a c i l i t y  t h a t  is o t h e r w i s e  
comple te .  It w i l l  be  added t o  an e x i s t i n g  t e s t  p o s i t i o n  t h a t  now h a s  a t h r u s t  s t a n d  and a p r o p e l l a n t  f e e d  
sys tem f o r  a l l  c r y o g e n i c ,  hydroca rbon ,  and s t o r a b l e  p r o p e l l a n t s .  A l l  s u p p o r t  s e r v i c e s  i n  t h e  form o f  h i g h  
p r e s s u r e  he l ium,  n i t r o g e n ,  a r e  p r e s e n t l y  a v a i l a b l e .  
t h e  a d d i t i o n  o f  a t e s t  e n g i n e  c a p s u l e ,  d i f f u s e r ,  s p r a y  c o o l e r ,  e j e c t o r ,  and a s u p p o r t i n g  c o n t r o l  sys tem.  

The proposed m o d i f i c a t i o n s  f o r  a l t i t u d e  s i m u l a t i o n  i n c l u d e  

IMPACT OF DELAY: 

T h i s  p r o j e c t  m u s t  be  implemented now t o  s u p p o r t  r e s e a r c h  and t e c h n o l o g y  f o r  low t h r u s t  chemica l  r o c k e t  
p r o p u l s i o n  i n  s p a c e .  M o d i f i c a t i o n  o f  t h e  Rocket Engine Test F a c i l i t y  (202)  f o r  a l t i t u d e  t e s t i n g  i s  r e q u i r e d  
t o  be completed  by c a l e n d a r  y e a r  1984 t o  meet t h e  p lanned r e s e a r c h  t e s t i n g  s c h e d u l e  f o r  a p p l i c a t i o n  o f  low 
t h r u s t  chemica l  p r o p u l s i o n  f o r  o r b i t - t o - o r b i t  t r a n s f e r  o f  l a r g e  s p a c e  s t ructures .  

PROJECT DESCRIPTION: 

There  are  two major a s p e c t s  t o  t h e  RETF m o d i f i c a t i o n s .  The f i r s t  i s  t o  s t r u c t u r a l l y  modify  t h e  t e s t  s t a n d  
and s u p p o r t  s y s t e m s  t o  accommodate t h e  r o c k e t  e n g i n e s  t h a t  a r e  b e i n g  d e v e l o p e d .  The second a s p e c t  is t o  make 
n e c e s s a r y  m o d i f i c a t i o n s  t o  t h i s  t e s t  f a c i l i t y  so t h a t  t h e  chamber i n  which t h e  r o c k e t  is f i r e d  simulates t h e  
s p a c e  environment  ( l o w  a t m o s p h e r i c  p r e s s u r e s  up t o  180,000 f e e t ) .  

To accommodate t h e  s i z e ,  s h a p e  and t h r u s t  r e a c t i o n  o f  t h e  r o c k e t  e n g i n e  undergo ing  t e s t i n g ,  t h e  e x i s t i n g  
t e s t  s t a n d  and f o u n d a t i o n s  m u s t  be  modi f i ed  f o r  t h e  new l o a d s  and be  r e c o n f i g u r e d  t o  s u p p o r t  tes t  a r t i c l e s .  
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Also ,  t h e  f a c i l i t y  must  be modif ied  t o  s u p p o r t  t h e  v a r i o u s  components of t h e  e x h a u s t  sys tem which is s p e c i a l l y  
d e s i g n e d  t o  p e r m i t  s a f e  r e l e a s e  of t h e  rocket  p r o d u c t s  of  combust ion w h i l e  m a i n t a i n i n g  t h e  low p r e s s u r e  t e s t  
env i ronment  i n  t h e  chamber.  

The components r e q u i r e d  fo r  t h i s  are t h e  tes t  e n g i n e  c a p s u l e ,  t h e  d i f f u s e r ,  t h e  s p r a y  cooler and t h e  e jector .  
The t e s t  e n g i n e  c a p s u l e  s e r v e s  as  t h e  t e s t  chamber which is e v a c u a t e d  t o  t h e  low p r e s s u r e  s i m u l a t i n g  t h e  h i g h  
a l t i t u d e  s p a c e  env i ronment .  The p r o d u c t s  of combust ion from t h e  t e s t  r o c k e t  e n g i n e  flow from t h e  c a p s u l e  i n t o  
t h e  w a t e r  jacket  c o o l e d  d i f f u s e r  and t h e n  i n t o  t h e  s p r a y  cooler where t h e  e x h a u s t  is quenched and s c r u b b e d  
c l e a n  p r i o r  t o  e j e c t i o n .  To p e r m i t  t e s t  s e t u p ,  c h e c k o u t  and g e n e r a l  a c c e s s i b i l i t y ,  t h e  c a p s u l e  and d i f f u s e r  
w i l l  be mounted on t r acks .  

I n  a d d i t i o n  t o  these f o u n d a t i o n s ,  s u p p o r t s  and t h e  components of  t h e  e x h a u s t  s y s t e m ,  t h i s  p r o j e c t  a l s o  
p r o v i d e s  t h e  r e q u i r e d  c o n t r o l s  and i n s t r u m e n t a t i o n ,  f i r e  p r o t e c t i o n ,  and t h e  a s s o c i a t e d  walkways, p l a t f o r m s  
and l a d d e r s .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  e s t i m a t e  is based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  o f  U n i t  
c o s t  - Measure Q u a n t i t y  

--- --- --- Land A c q u i s i t i o n  ......................................... 
--e --- --- Construction............................................. 

--- --- B u i l d i n g  m o d i f i c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

Equipment ................................................ 
--- --- D i f f u s e r  sys tem ........................................ LS 

S p r a y  c o o l e r  sys tem .................................... LS 
M u l t i s t a g e  e j e c t o r  sys tem .............................. LS 
Test e n g i n e  c a p s u l e .  ................................... LS 
I n s t r u m e n t a t i o n  and c o n t r o l  sys tem ..................... 

--- --- 
--- --- 
--e --- 
--- --- LS 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... 
T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  Plan 
F i g u r e  3 - Genera l  Schemat ic  

112,000 

112,000 

195,000 
175,000 
180,000 
122,000 
21 1,000 

995 000 
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OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment  is r e q u i r e d  t o  comple te  t h i s  f a c i l i t y  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF fund ing  is  r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n  t o  450 PSI Air System i n  Engine Research B u i l d i n g  

I INSTALLATION: L e w i s  Research C e n t e r  

LOCATION OF PROJECT: C l e v e l a n d ,  Cuyahoga County,  Ohio 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  A e r o n a u t i c s  and Space Technology 

FY 1982 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  is r e l a t e d  t o  t h i s  p r o j e c t :  

P1 a n n i  ng 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF f u n d i n g  ....................................... 227,000 --- 227,000 
C a p i t a l i z e d  i n v e s t m e n t .  .................................... N / A  13,299,000 13,299,000 

................................... 13,299,000 13,526,000 T o t a l . . . . . . . . . . . . . . . . .  227,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  a c q u i s i t i o n  and i n s t a l l a t i o n  of a new 450-pounds p e r  s q u a r e  i n c h  (310 Newtons 
p e r  s q u a r e  c e n t i m e t e r )  a i r  compressor  i n  Engine Research B u i l d i n g  5 w i t h  c o n t r o l s ,  i n s t r u m e n t s ,  a s s o c i a t e d  
equipment  and a c c e s s o r i e s  ( F i g u r e  1). T h i s  new compressor  w i l l  r e p l a c e  a 30- year- old e x i s t i n g  450 p s i  compressor  
a s  t h e  p r i m a r y  u n i t  f o r  t h e  450 p s i  a i r  sys tem which is a v i t a l  component p a r t  o f  t h e  L e w i s  C e n t r a l  Air System. 
The e x i s t i n g  450 p s i  compressor  w i l l  be r e t a i n e d  a s  backup u n i t  and be used i n  p a r a l l e l  wi th  t h e  new compresso r  
t o  p r o v i d e  compressed a i r  f lows  t h a t  exceed t h e  c a p a c i t y  o f  t h e  p r e s e n t  sys tem.  The new compressor  w i l l  be  
c a p a b l e  o f  s u p p l y i n g  compressed a i r  up t o  a maximum of 38 pounds p e r  second (17.3 k i l o g r a m s  p e r  s e c o n d ) .  
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P a r a l l e l  o p e r a t i o n  w i t h  t h e  o ld  compressor  w i l l  p r o v i d e  a t o t a l  f low up t o  76 pounds p e r  second ( 3 4 . 6  k i l o g r a m s  
p e r  s e c o n d ) .  

PROJECT JUSTIFICATION: 

The C e n t r a l  A i r  System p r o v i d e s  compressed a i r  t o  t h e  m a j o r i t y  o f  r e s e a r c h  t e s t  s e t u p s  a t  t h e  L e w i s  Research  
C e n t e r .  The r e s e a r c h  s u p p o r t e d  is p r i m a r i l y  a e r o n a u t i c a l  p r o p u l s i o n  t e s t i n g .  The a f f e c t e d  r e s e a r c h  programs 
i n c l u d e  improvements i n  e n g i n e  pe r fo rmance ,  d u r a b i l i t y ,  e f f i c i e n c y ,  and t h e  r e d u c t i o n  of e n g i n e  f u e l  consumption 
and e x h a u s t  e m i s s i o n  p o l l u t a n t s .  

The c u r r e n t  t r e n d  i n  g a s  t u r b i n e  r e s e a r c h  is t o  h i g h e r  p r e s s u r e s  and t e m p e r a t u r e s  t o  improve o p e r a t i n g  
e f f i c i e n c i e s .  The 450 p s i  a i r  sys t em,  t h e  h i g h e s t  p r e s s u r e  component of t h e  C e n t r a l  Air System, s u p p l i e s  a i r  
f o r  t h i s  r e s e a r c h .  T h i s  450 p s i  compressed a i r  i s  p r e s e n t l y  p rov ided  by  a 30-year-old compressor  t h a t  r e q u i r e s  
f r e q u e n t  ma in tenance  and r e p a i r .  Replacement p a r t s  must  be custom made and d e l i v e r y  times are  l o n g .  When 
t h i s  compressor  is down f o r  ma in tenance  and r e p a i r ,  v i t a l  t u r b o j e t  e n g i n e  r e s e a r c h  t h a t  r e q u i r e s  t h i s  h i g h  
p r e s s u r e  a i r  c a n n o t  be accompl ished  and is d e l a y e d .  

I n  a d d i t i o n  t o  a l l e v i a t i n g  t h e  p rob lems  caused  by  h a v i n g  t o  depend on t h e  o l d  compresso r ,  t h i s  p r o j e c t  w i l l  
a l s o  d o u b l e  t h e  450 p s i  f low c a p a c i t y .  The new compressor  w i l l  have  a 38-pound p e r  second ( 1 7 . 3  k i l o g r a m s  p e r  
s e c o n d )  f l o w  c a p a b i l i t y  which is e q u a l  t o  t h a t  o f  t h e  e x i s t i n g  compresso r .  It w i l l  be i n s t a l l e d  a s  t h e  p r i m a r y  
450 p s i  a i r  s u p p l y  f o r  t h e  C e n t r a l  A i r  System and t h e  o l d  compressor  w i l l  be used a s  backup and w i l l  be coup led  
e l e c t r i c a l l y  and m e c h a n i c a l l y  w i t h  t h e  new compressor  t o  meet demands fo r  a i r  flows from 38 t o  7 6  pounds p e r  
s econd .  

C u r r e n t  and p r o j e c t e d  r e q u i r e m e n t s  f o r  450 p s i  a i r  for  r e s e a r c h  t e s t i n g  can  be s e r v e d  more e f f e c t i v e l y  by 
t h e  76 pounds p e r  second c a p a c i t y  p rov ided  by  t h e  two compresso r s  i n  p a r a l l e l .  Dec reas ing  manpower r e s o u r c e s  
n e c e s s i t a t e  t h e  c o n s o l i d a t i o n  of t h e  p r e s e n t  t h r e e - s h i f t  t e s t i n g  s c h e d u l e  i n t o  a t w o- s h i f t  o p e r a t i o n .  The 
h i g h e r  flow c a p a c i t y  p rov ided  by  t h i s  p r o j e c t  ( u p  t o  d o u b l e  t h e  e x i s t i n g  r a t e  of a i r  flow) w i l l  a l l o w  many of 
t h e  p r e s e n t  s m a l l  flow r a t e  r e s e a r c h  u s e r s  t o  run  t e s t  r i g s  s i m u l t a n e o u s l y  for  s h o r t e r  p e r i o d s  of time. The 
p r o d u c t i v i t y  i n c r e a s e  p rov ided  by  t h e  g r e a t e r  f low r a t e  w i l l  c o u n t e r b a l a n c e  any  a d v e r s e  e f fec ts  o f  r e d u c i n g  
t e s t  o p e r a t i o n s  from t h r e e  s h i f t s  t o  two. 

IMPACT OF DELAY: 

This p r o j e c t  n e e d s  t o  be implemented now t o  p r o v i d e  a d e q u a t e  s u p p o r t  of nea r- t e rm and l o n g- r a n g e  r e s e a r c h  
on t u r b o j e t  e n g i n e s  and p r o v i d e  t h e  n e c e s s a r y  r e l i a b i l i t y  of a v i t a l  sys tem.  Because t h e  e x i s t i n g  450 p s i  
compressor  is t h e  o n l y  compressor  s e r v i n g  t h e  sys tem,  a breakdown or ma jo r  ma in tenance  t a s k  w i l l  s e r i o u s l y  
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d i s r u p t  r e s e a r c h  and t e s t i n g  o f  t h e  t u r b o j e t  e n g i n e s .  
e n g i n e  t e c h n o l o g y  r e q u i r e d  for  commercial  and m i l i t a r y  a p p l i c a t i o n s .  

A d e l a y  w i l l  s e r i o u s l y  impact  t h e  development  of t u r b o j e t  

PROJECT DESCRIPTION: 

A new 450 p s i  compressor  w i l l  be i n s t a l l e d  a s  p a r t  o f  t h e  450 p s i  (310 Newtons p e r  s q u a r e  c e n t i m e t e r )  a i r  
sys t em.  The proposed l o c a t i o n  fo r  t h i s  new compressor  is a d j a c e n t  t o  t h e  e x i s t i n g  450 p s i  mach ine ry  ( F i g u r e  
2 ) .  T h i s  l o c a t i o n  w i l l  r e q u i r e  minimum p i p i n g  r u n s  and w i l l  r e s u l t  i n  a v e r y  e f f e c t i v e  i n t e g r a t i o n  of e x i s t i n g  
c a p a b i l i t y  and new sys t em.  The machine w i l l  be f e d  from e x i s t i n g  125 p s i  a i r  sys t ems  and d e l i v e r  450 p s i  a i r  
t o  t h e  t e s t  l o c a t i o n s  ( F i g u r e  3 ) .  The new machine w i l l  b e  i n s t a l l e d  i n  p a r a l l e l  e l e c t r i c a l l y  and m e c h a n i c a l l y  
w i t h  t h e  o l d  machine ,  and t h e  i n s t a l l a t i o n  w i l l  i n c l u d e  a l l  n e c e s s a r y  v a l v e s ,  c o o l i n g ,  p i p i n g ,  c o n t r o l s  and 
i n s t r u m e n t a t i o n  sys t ems .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  e s t i m a t e  is based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  o f  U n i t  
Mea s u r  e Q u a n t i t y  c o s t  

Land A c q u i s i t i o n  ......................................... --- --- --- 

--- --- --- C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . .  .......................... 
-- - --- B u i l d i n g  5 m o d i f i c a t i o n s . . . . .  .......................... LS 

Equipment --- --- --- ................................................ 
--- --- Compressor ............................................. LS 

E l e c t r i c a l  sys tems  ..................................... LS 
Mechanical  sys tems  ..................................... LS 
I n s t r u m e n t a t i o n  and c o n t r o l  system ..................... LS 

--- --- 
--- --- 
--- --- 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- 

T o t a l . . . . . .  ........................................................................... 
LIST OF RELATED GRAPHICS: 

F igu re  1 - Loca t ion  Plan 
F igu re  2 - Loca t ion  of  New 450 PSI Air Supply 
F i g u r e  3 - Flow Schemat ic  - N e w  450 PSI A i r  Supply 

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIREMENTS TO COMPLETE THIS PROJECT: 

c o s t  

245.000 

245,000 

2 , 6 7 5 , 0 0 0  

1 , 2 1 4 , 0 0 0  
767,000 
250 ,000  
444 ,000  

2,920,000 

No f u t u r e  CoF f u n d i n g  is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION TO 450 P S I  A I R  SYSTEM I N  ENGINE RESEARCH BUILDING 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1983 ESTIMATES 

MODIFICATION TO 450 PSI AIR SYSTEM IN ENGINE RESEARCH BUILDING 

125 PSI FROM PSL 
UP TO 76 PPS 

P NO. 1 I-, 

t- - I 
AIR I 
INTAKE 40 PSI 

38 PPS 

40 PSI 
76 PPS 

125 PSI 
38 PPS 

\ - E P  COMP NO. 3 450 PSI 
76 PPS 

OMP NO. 5 . 38PPS 

125 PSI 
38 PPS 

FLOW SCH EMATlC 
NEW 450 PSI AIR SUPPLY 

FIGURE 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

SUMMARY 

REPAIR 

Summary of Project Amounts by Locat ion:  

A m e s  Research Center  .............................................................. 
Dryden F l i g h t  Research F a c i l i t y  ................................................... 
Coddard Space F l i g h t  Center  ....................................................... 
Jet  Propuls ion  Laboratory ......................................................... 
Johnson Space Center .............................................................. 
Kennedy Space Center .............................................................. 
Langley Research Center  ........................................................... 
L e w i s  Research Center  ............................................................. 
Marsha l l  Space F l i g h t  Center  ...................................................... 
Michoud Assembly F a c i l i t y  ......................................................... 
National Space Technology Labo ra to r i e s  ............................................ 
Wallops F l i g h t  Center ............................................................. 
Miscellaneous P r o j e c t s  Not Exceeding $150. 000 Each ................................ 

Total ........................................................................... 

Amount 

1.415. 000 

200. 000 

1 .345. 000 

1 .250. 000 

1.390. 000 

780. 000 

1.195. 000 

1 .275. 000 

1.570. 000 

905. 000 

1.250. 000 

1.165. 000 

1.260. 000 

15.000. 000 

Page  No . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE: 

INSTALLATION: Various Loca t ions  

Repair  of  F a c i l i t i e s ,  Not i n  Excess o f  $500,000 Per P r o j e c t  

FY 1983 CoF ESTIMATE: $15,000,000 

FY 1981: $15,000,000 FY 1982: $12,800,000 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Var ious  Locat ions  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p rov ide  fo r  large r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government-owned 
i n d u s t r i a l  p l a n t s  suppor t ing  N A S A  a c t i v i t i e s .  Included i n  the  r e q u e s t  are t h o s e  f a c i l i t y  r e p a i r  needs f o r  FY 1983 
t ha t  can be f o r e s e e n  a t  t h e  time of  t h e  submiss ion o f  t h e s e  estimates, and t h a t  are e s t i m a t e d  n o t  t o  exceed $500,000 
pe r  p r o j e c t .  The t h r u s t  o f  t h i s  program is  t o  provide  a means t o  r e s t o r e  f a c i l i t i e s  o r  components t h e r e o f ,  
i n c l u d i n g  c o l l a t e r a l  equipment,  t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  in tended  and des igned 
c a p a b i l i t y .  The r e q u e s t  i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  replacement o f  u t i l i t y  sys tems and c o l l a t e r a l  
equipment n e c e s s i t a t e d  by i n c i p i e n t  or  a c t u a l  breakdown. T h i s  work a l s o  i n c l u d e s  major p r e v e n t i v e  measures which 

' a r e  normally accomplished on a c y c l i c  schedu le  of greater than  1 yea r .  

PROJECT JUSTIFICATION: 

A major p o r t i o n  o f  t h e  Agency's b u i l d i n g s  exceed 15 y e a r s  i n  age, and i n c r e a s e s  i n  r e p a i r  requirements  are t o  be 
expected.  Maintenance and r e p a i r  c o s t s  f o r  mechanical  and e lec t r i ca l  sys tems i n  a t y p i c a l  b u i l d i n g  are a lmost  
t h r e e  times h igher  dur ing  t h e  16- t o  30-year pe r iod  o f  a b u i l d i n g ' s  l i f e  t h a n  they  are dur ing  t h e  i n i t i a l  15 y e a r s  
o f  b e n e f i c i a l  occupancy. A t  about  t h e  15-year p o i n t ,  many e lec t r i ca l  and mechanical  components r e a c h  t h e  end Of 
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their serviceable or economic life and should be replaced in the interest of long-term economy. Continued 
piecemeal repair of these components usually requires more resources in the long run than replacement after the end 
of the economic life of the original components. This condition is now being encountered at locations such as 
Goddard Space Flight Center (GSFC) and Johnson Space Center (JSC). The age of other portions of the NASA plant, 
such as facilities at Langley Research Center (LaRC) and Lewis Research Center (LeRC), highlight the need for an 
aggressive repair program. Some 75 percent of the physical plant is in the 16- to 30-year old category. 

The major thrust of this repair program, as well as the rehabilitation and modification program, is to preserve 
the Agency's $7.0 billion (as of September 30, 1981) physical plant. The major distinction between these classes 
of work is whether or not the intended work is to bring the facility and its components to a condition substantially 
equivalent to its designed capacity, efficiency, and capabilities. If such is the case, the work is classified as 
repair. An analysis of each of the projects for which funds are requested indicates that this work must be 
addressed and progressively accomplished. Otherwise, risks are increased and future costs of the specific work 
will be greater. More importantly, there will be increased breakdowns and costly emergency repairs required. 

This program includes only facility repair work having an estimated cost not in excess of $500,000 per project. 
The work is of such a nature and magnitude that it cannot be accomplished by routine day-to-day facility 
maintenance and repair activities, or by related routine facility work efforts that are provided for in other than 
CoF estimates. Each repair project, estimated to cost more than $500,000, is reflected elsewhere as a separate 
major line item project. 

PROJECT DESCRIPTION: 

Proposed repair projects for FY 1983 totaling $15,000,000 are described under "PROJECT COST ESTIMATE." Projects 
estimated to cost not in excess of $150,000 have not been individually described or identified by Center, and the 
total estimate for these projects is $1,260,000. This repair program has been distilled from requests for FY 1983 
exceeding $23,770,000, and thus represents a modest request in relation to the continuing backlog of this type of 
work. Based on relative urgency and expected return on investment, the projects which comprise this request are of 
the highest priority. Deferral of this mission-essential work would adversely impact the availability of critical 
facilities and program schedules. 

During the course of the year, it is recognized that some rearrangement of priority may be necessary. This may 
force a change in some of the items to be accomplished. Any such change, however, will be accomplished within 
available resources. The following broad categories of work are described further in the "PROJECT COST ESTIMATE": 

a. U t i l i t y  Systems.. ............................................................................... 5,285,000 
b. General Purpose Buildings. . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................ 755,000 
c. Technical  B u i l d i n g s / S t r u c t u r e s .  ................................................................. 2,840,000 
d. Pavements and Drainage... . . . . . . . . . . . . . . . .  ....................................................... 2,230,000 
e. Bu i ld ing  E x t e r i o r s  and Roofs. . . . . . . . . . . . . . . . . . .  ................................................. 3,890,000 
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PROJECT COST ESTIMATE: 

A. Ames Research Center (ARC) ...................................................................... 1,415,000 

1. Repair of Cooling System (227). ............................................................. 485,000 

This project provides for the replacement of tne cocling water supply and return piping from the cooling 
tower to the wind tunnel air coolers for the Unitary Plan Wind Tunnel. All the existing pipes are installed below 
grade. This piping will be removed and replaced with new piping and installed below grade. It will run from the 
cooling tower pump discharge manifold to the cooling coils at Cooler No. 2 and to liquid rheostat heat exchangers. 
New above grade piping will be routed to Cooler No. 1. This work is necessary because the existing system leaks. 

2. Repair of High Pressure Systems. ............................................................ 480,000 

This project provides for the repair of the 3,000 pounds per square inch (22,988,505 newtons per square 
meter) air distribution system, the 140 pounds per square inch (965,517 newtons per square meter) vacuum network, 
and the high pressure air storage system. Part of the system is old and designed to less stringent standards than 
are now required. The work includes replacing defective piping, valves, welds, and adding supports and restraints 
to minimize vibrations. 

3. Repair of Roofs, Various Buildings. ......................................................... 450,000 

This project provides for the repair of roofs on Buildings N-213, N-239, N-239A, N-236, N-212, N-231, N- 
202, N-202A, N-227A, N-227B, N-227C, and N-227D. The age of these roofs ranges from 15 to 32 years. Only minor 
repair work has been performed over the last 10 years. Consequently, large portions of the roofs have deteriorated 
to the extent that total roofing system removal and replacement with new roofing is necessary. Included in this 
project is the removal of the existing roof, and installation of 2 inches of insulation, new flashing, gravel 
stops, and a three-layer mineral surfaced roof. 

B. Dryden Flight Research Facility (DFRF). ......................................................... 200,000 

200,000 Repair Aircraft Construction and Modification Hangar (4801)..................................... 

These resources provide for the repair of the Aircraft Construction and Modification Hangar, Building 4801, at 
Dryden. Work includes replacement of the old roof with one that has greater insulating properties. The existing 
hot water radiant system will be replaced with space heaters. The electrical, compressed air, and fire protection 
systems will be repaired. The roof and heating systems are old, energy-inefficient, and must be repaired. 
Maintenance has become a continuing problem and can be effectively reduced by the project. These repairs are 
urgently needed at this time for this 27-year old hangar to continue to provide space and environmental protection 
for the Flight Simulation and Remotely Piloted Research Vehicle Laboratories. 
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C. Goddard Space Flight Center (GSFC). ............................................................. 1,345,000 

1. Repair of HVAC System, Payload Testing Facility, and Environmental Testing Laboratory (7110) 265,000 

These resources provide for replacing approximately 400 linear feet (122 meters) of steel cooling water 
pipe and repair of the cooling tower serving the Payload Testing Facility and Environmental Testing Laboratory. 
The cooling system, installed in 1961, provides cooling water to numerous diffusion pumps and other laboratory 
equipment used for thermal-vacuum testing spacecraft and their components. The steel mains which distribute the 
cooling water have deteriorated and have been patched in numerous locations to stop leaks. The cooling tower coil 
has become clogged and must be replaced. These repairs are necessary at this time to preclude system failure. 

2. Repair of Exteriors of Two Laboratory Buildings (10 and 16)................................. 290,000 

These resources provide for the repair of the exteriors of the Environmental Testing Laboratory (10) and 
the Development Operations Facility (16) .  The work includes sandblasting, caulking, preparation and prime coats 
with special paints to prevent deterioration to metal surfaces, as well as the replacement of deteriorated panels. 
These buildings were resurfaced in 1974, and have now become severely flaked and rusted. These repairs must be 
accomplished at this time to avoid complete replacement of metal sidings. 

3 .  Repair of Fire and Security Alarm Systems ................................................... 490,000 

These resources provide for the replacement of the alarm system which was installed in the late 1960's. 
The work includes installation of new signal transmitters in existing boxes in most of the buildings at GSFC. In 
addition, a new central display console and a redundant backup unit will be installed in Building 24 for continuous 
monitoring. These repairs must be accomplished at this time because repair parts for the existing equipment are 
virtually unobtainable because the manufacturer is no longer in business. Also, the existing system has a serious 
operational deficiency. It must be turned off when electrical storms are in the vicinity to prevent false alarms 
and damage to the system. 

4. Repair of Roofs of Various Buildings (5, 11, and 14) ........................................ 300,000 

This project provides for the repair of the roofs on three laboratory buildings. Included is approximately 
55,000 square feet (4,950 square meters) of the roof on the Instrument Construction and Installation Facility (5);  
the entire roof of the Applied Sciences Laboratory ( 1 1 1 ,  approximately 20,000 square feet (1,800 square meters); 
and the roof of the Spacecraft Operations Facility (141,  approximately 24,000 square feet (2,160 square meters). 
The work includes preparation of the existing surface and installation of protection board, new flashing, roof 
vents, membrane roofing system with reflective finish and new fascia system. The roofs are over 20 years old and 
have numerous patches and temporary repairs. The heavy traffic associated with the installation and maintenance of 
equipment on the roofs has resulting in frequent leaks and deterioration. 
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D. Jet Propulsion Laboratory (JPL)................................................................. 1,250,000 

1.  Repair Secondary Electrical Power Distribution System. ...................................... 410,000 

These resources provide for the repair of the secondary electrical power distribution system at JPL. Work 
includes the removal and replacement of two transformer banks and connecting cables. The transformer bank serving 
Buildings 160, 261, and 283 will be replaced with a 750 kVA outdoor substation. The transformer bank serving the 
Guidance Laboratory, Building 198, will be replaced with two 500 kVA transformer banks and related equipment. The 
old deteriorated 2.4 kV cables will be replaced. The existing 2.4 kV BUTYL insulated cables are over 30 years old 
and the ends and splices are cracked and deteriorated. The 2.4 kV system is vulnerable to cable failures and power 
outages. The repair of the secondary electric power distribution system is urgently needed at this time to provide 
a reliable system for continuous operation, and to eliminate a potential safety hazard as the systems continue to 
deteriorate. 

2. Repair Interior, Combined Electronics Laboratory (125)............. ......................... 240 , 000 
These resources provide for repair of the first floor of the Combined Electronics Laboratory, Building 125. 

Work includes replacing the first floor corridor walls and ceiling with fire-rated gypsum wallboard and doors to 
meet life safety code standards. The deteriorated flooring will be replaced with fire-rated resilient flooring. 
Energy-efficient lighting and fire protection systems will be installed. This building is over 25 years old and is 
in serious need of repair to provide acceptable working conditions for over 300 occupants. The exit corridors do 
not meet minimum fire safety requirements and require substantial repair. 

3. Repair Exterior, Material Services Building (171) and Central Engineering Building (180)... .  

These resources provide for the repair to the exterior surfaces of the Material Services Building (171) and 
the Central Engineering Building (180) to stop water leaks and resultant deterioration of building components. 
Work includes preparation and cleaning, grouting, caulking, painting, and general renewal of 59,000 square feet 
(5,481 Square meters) Of exte?iOI’ wall surfaces. This repair work is required at this time to maintain the 
exterior integrity of the building, to stop the accelerating deterioration, and to prevent rain water leakage. 

4. Repair Storm Drains......................................................................... 270 , 000 

These resources provide for repairs to the storm drainage system. It includes the replacement of old 
deteriorated corrugated metal pipe with reinforced concrete pipe at four locations. This involves the replacement 
of the old pipe, connections to catch basins, manholes, and branch lines, and rerouting some lines. Work also 
includes some demolition and replacement of paving, walks, curbs, and landscaped areas. JPL is located on a slope 
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starting at the base of'the foothills of the San Gabriel Mountains to the north and descending southeasterly to the 
Arroyo Secco natural drainway. The foothill runoff is substantial and constricted by canyons to a high velocity 
flow. The runoff carries large amounts of sand, rocks, and debris. The combination of sand, rocks, and water at a 
high velocity has scoured the 25-year old corrugated metal piping. Failure of these storm drainage lines will 
cause damage by the flooding of several acres and many major buildings. This is a vital phase of a continuing 
program for the replacement of all of the deteriorated corrugated metal storm drains on the site. 

E. Johnson Space Center (JSC)...................................................................... 1,390,000 

250,000 1. Repair of Utility Generation and Distribution System, Building 24........................... 

This project is part of a multiyear program to repair various components of the primary utility systems 
located in the Central Heating and Cooling Plant, Building 24, and the associated distribution system. The purpose 
is to maintain reliability, efficiency, and safety, on a planned cyclic basis, of the basic utilities that are 
generated and distributed from the Central Heating and Cooling Plant. This precludes serious outages by scheduling 
work in relation to the service life expectancy of the various components. Repairs are for all mechanical, 
electrical, and structural components related to the generation and distribution of steam, chilled water, 
compressed air, etc. Specifically, this phase includes repair/replacement of 15 valves, 1 boiler, 1 pump, 1 
chiller, 5 expansion joints, 1 heat exchanger, 2 tower fans, sump pumps, controls, and insulation. 

...... 2. Repair of Heating, Ventilating, and Air-conditioning (HV4C) Systems, Various Buildings 225,000 

This project is required because age, high humidity, and salt/chemical content of the air have deteriorated 
the coils, fans, and casings of air handling units in JSC buildings' HVAC systems. Also, the age of some heating 
and cooling system components are approaching service life expectancy. The work includes repair or replacement of 
air handler casings and structures, compressors, condensers, controls, valves, pumps, condensate units, and 
fan/scroll assemblies. In addition, tasks such as coil cleaning, damper and duct repair, suspension replacement, 
piping replacement or repair, instrumentation calibration, insulating, and painting of all components and 
ancillary equipment will be performed. This project covers HVAC systems in the mall buildings, and the 300 and 400 
areas. Forty chilled water air handlers and ancillary equipment, eight direct expansion air handlers 
(approximately 60 tons), one condensate return unit, two blending stations, one stream station, three control air 
compressors, and four hot water converters will be repaired. 

3. Repair of Roofs, Buildings 32 and 49..... .............................................. 250,000 

This project includes repairs to the roofs of the Space Environment Simulation Laboratory, Building 32 and 
the Vibration and Acoustic Test Facility, Building 49. Approximately 60,000 square feet ( 5 , 5 7 4  square meters) of 
17-year-old roofing, 5,000 square feet (464 square meters) of insulation board, and 1,000 linear 
feet (305 meters) of perimeter flashing will be replaced. Approximately 40 roof vents will be installed in areas 
containing moisture where deterioration has not proceeded to the point where roof replacement is necessary. The 
increasing rate of roof deterioration is exceeding local maintenance capability. This project is needed to 
preclude damage to building structures, as well as interior ceiling panels, electrical panels, and sensitive 
equipment and electronics. 
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4. Repair of Water System......... ........................................................ 200,000 

This project is the first phase of a two-year program to repair portions of the JSC water system. This work 
includes repair and/or replacement of shutoff valves in the main distribution lines, and the cathodic protection of 
two ground water storage tanks and two elevated storage tanks. Included is the painting of the exterior and 
interior surfaces of these storage tanks. Approximately 30 shutoff valves in the main line and at fire hydrants 
will be replaced. Work on the cathodic protection system at the water tanks includes repair or replacement of the 
rectifier units and the anode ground bed system at each tank. The elevated water tanks to be painted are of the 
spherical type. One elevated tank is approximately 163 feet (49.6 meters) high and has a capacity of 250,000 
gallons (946,358 liters). The other tank, located in the Thermochemical Test Area, is approximately 131 feet (39.9 
meters) high and has a capacity of 100,000 gallons (378,543 liters). The ground storage tanks to be painted have a 
capacity of 1,000,000 gallons (3,785,430 liters) and 600,000 gallons (2,271,258 liters) each. This project is 
required to assure a continuous supply of potable and industrial water. The system is beginning to deteriorate 
from age, soil conditions, and water chemical compositions. 

5. Repair of Roofs, NASA Industrial Plant, Downey, CA.......................................... 465,000 

This project is the third phase of a multiyear program for the repair of roofs at the NASA Industrial 
Plant, Downey, CA. This element of work provides for the repair of approximately 160,000 square feet of roofing on 
Building 001. As required, flashing, valleys, and gutters will also be replaced. The sawtooth portion of Building 
001 was built in increments between 1928 and 1941. It is composed of a combination of wood, steel, and transite 
decking. The roof has a history of numerous leaks and has required extensive piecemeal repairs and patching over 
the years. Delay in reroofing could cause damage to building structure, insulation, ceilings, walls, and floors as 
well as costly hardware and test equipment. 

F. Kennedy Space Center (KSC). ..................................................................... 780,000 

1. Repair of Roof, Central Instrumentation Facility, Building M6-342 ........................... 380,000 

These resources provide for the repair of 32,000 square feet (2,880 square meters) of roof on Building M6- 
342. The work includes removal of all existing roofing materials to the level of the vapor barrier; repairs to the 
vapor barrier; installation of a new 5-ply built-up roof with aggregate finish; and the installation of new 
flashings and roof drains. Repair is required due to accumulated deterioration of the built-up roof system as 
noted in a recently conducted capacitance moisture survey. Failure to perform this repair will result in damage to 
ceilings, walls, and computers housed in this building. 
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2.  Repai r  of  Kennedy Parkway............... .................................................... 400,000 

These r e sou rces  provide  f o r  t h e  r e p a i r  and r e s u r f a c i n g  o f  approximate ly  3.2 miles (5 .1  k i l o m e t e r s )  of 
Kennedy Parkway, from t h e  i n t e r s e c t i o n  wi th  NASA Parkway, sou th  t o  Gate 2 on Merritt I s l a n d .  Th i s  p a r t  o f  Kennedy 
Parkway i s  t h e  main sou the rn  access r o u t e  t o  both  t h e  KSC I n d u s t r i a l  Area and t h e  Launch Complex 39 area. The work 
i n c l u d e s  f i l l i n g  po t  h o l e s ,  apply ing  a t a c k  c o a t ,  l a y i n g  a 4-inch (1.25 c e n t i m e t e r )  l e v e l i n g  course and a 1- inch 
(2.5 c e n t i m e t e r )  s u r f a c e  course  of  a s p h a l t i c  conc re t e ,  and r e s t r i p i n g  t h e  roadway. Repai r  is needed now due t o  
d e t e r i o r a t i o n  s i n c e  t h e  l a s t  r e s u r f a c i n g  i n  1965. F a i l u r e  t o  perform t h i s  r e p a i r  w i l l  r e s u l t  i n  e v e n t u a l  unsafe  
d r i v i n g  c o n d i t i o n s  and e x t e n s i v e  damage t o  t h e  under ly ing  subcourse s t ra ta .  

G.  L a w l e y  Research Center ( L a R C ) . . . .  .............................................................. 1,195,000 

1. Repai r  of  600 PSI  A i r  S to rage  Field......................................................... 450,000 

T h i s  p r o j e c t  provides  f o r  t h e  r e p a i r  o f  163 a i r  s t o r a g e  v e s s e l s  i n  t h e  600 pounds p e r  squa re  i nch  
(4,136,400 newtons p e r  squa re  meter) a i r  s t o r a g e  f i e l d .  T h i s  v e s s e l  f i e l d  is  one of  two p r i n c i p a l  sou rces  of  h igh  
p r e s s u r e  a i r  f o r  the  west area a t  LaRC. Both nondes t ruc t ive  examination of  a number of  v e s s e l s  and f a t i g u e  tes t ing  
of  one v e s s e l  showed numerous d e f e c t s  i n  t h e  nozz l e s  and welds of  a l l  o f  t h e  v e s s e l s  examined. The work i n c l u d e s  
replacement of  t h e  nozz l e s  and r e p a i r  o f  cracks i n  welds. 

2. Repai r  o f  Elec t r ica l  D i s t r i b u t i o n  System f o r  Various Bu i ld ings ,  West Area................... 385,000 

T h i s  p r o j e c t  provides  f o r  t h e  r e p a i r  of  numerous e l ec t r i ca l  and e l e c t r i c a l - r e l a t e d  items i n  o r  i n  t h e  
v i c i n i t y  of  Bu i ld ings  720, 1192C, 1221, 1231, 1268B, and 1312. The work i n c l u d e s  t h e  replacement  o f  s l a b s  around 
t h e  s u b s t a t i o n s ,  s p l i c e  boxes, t r ans fo rmers ,  and swi tchgear .  The equipment i s  i n  a s t a t e  o f  d i s r e p a i r  and can no 
longe r  be p rope r ly  main ta ined  due t o  d i scon t inued  product ion  of  s p a r e  p a r t s .  The conc re t e  s l a b s  do n o t  provide  
proper  d ra inage ,  thereby  caus ing  premature d e t e r i o r a t i o n  of  the  swi tchgear .  The r e p a i r  of  t h e s e  items w i l l  i n s u r e  
cont inued  o p e r a t i o n  of  t h e  f a c i l i t i e s .  

3. Repai r  Pavement, West Area.................................................................. 360,000 

Th i s  p r o j e c t  provides  f o r  r e p a i r s  t o  a taxiway,  s t reets ,  and o t h e r  paved areas i n  t h e  LaRC west area. The 
work i n c l u d e s  r e p a i r s  t o  the  west taxiway,  p o r t i o n  of  Walcot t ,  Gregg, and Taylor  Roads as well a s  some park ing  
areas. Typ ica l  s t ree t  r e p a i r s  c o n s i s t  o f  an  ove r l ay  t o  seal  cracked and broken conc re t e  and t h e  f i l l i n g  of r u t t e d  
open c a v i t i e s .  Repai r  i s  r e q u i r e d  a t  t h i s  time t o  s t o p  p rog res s ive  d e t e r i o r a t i o n  and avoid  f u t u r e  c o s t l y  
r e h a b i l i t a t i o n .  
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H. L e w i s  Research Center  (LeRC) .................................................................... 1,275,000 

460,000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  e l i m i n a t i o n  o f  p o t e n t i a l  a s b e s t o s  h e a l t h  haza rds  i n  Bu i ld ings  6 ,  15, 23, 64, 
and 500 which were found t o  have a s b e s t o s  f i b e r s  on t h e  exposed c e i l i n g s .  The c e i l i n g  i n s u l a t i n g  materials 
c o n t a i n i n g  a s b e s t o s  w i l l  have t o  be e i t h e r  removed, encapsu la ted  wi th  a s e a l a n t  r e s i n ,  o r  enclosed w i t h i n  a 
suspended ceiling t o  e l i m i n a t e  t h e  p o t e n t i a l  hazard to  b u i l d i n g  personnel .  The work t o  be done i n  t h e s e  b u i l d i n g s  
w i l l  be one o r  a combination o f  t h e s e  t h r e e  approaches.  

1.  Repai r  Asbestos I n s u l a t i o n ,  Var ious  B u i l d i n g s  ............................................... 

2. Repair  of I n d u s t r i a l  Water Treatment System (103)  ........................................... 200,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r  o f  v a l v e s ,  p ipe ,  pumps, and c o n t r o l s  a t  t h e  I n d u s t r i a l  Water Treatment 
B a s i n s ,  Bu i ld ing  103. Included i n  t h i s  p r o j e c t  are t h e  r e p a i r  o f  f i v e  pumps which t r a n s f e r  i n d u s t r i a l  water 
between basins o r  t o  t h e  sewer sys tems,  r e p a i r  o f  t h e  va lve  electrical c o n t r o l s ,  replacement o f  t e n  va lves ,  and 
replacement o f  v a r i o u s  overflow and t r a n s f e r  p ipes .  The system was i n s t a l l e d  over  20 y e a r s  ago and now r e q u i r e s  
major r e p a i r s  t o  t h e  mechanical  and electrical systems.  The components t o  be r e p a i r e d  are v i t a l  f o r  proper  
o p e r a t i o n  o f  t h e  i n d u s t r i a l  water t r ea tment  and d i s p o s a l  system. T h i s  t r ea tmen t  system handles  an average  o f  
approximate ly  500,000 g a l l o n s  (1 ,892 c u b i c  meters) pe r  day. 

3. Repair  o f  t h e  Steam Condensate System i n  Three B u i l d i n g s  .................................... 335,000 

T h i s  p r o j e c t  r e p l a c e s  t h e  e x i s t i n g  condensate p i p e  i n  t h e  basement, storage, test cel l  area, and o f f i c e  
area h e a t i n g  systems i n  t h r e e  b u i l d i n g s .  I n  Chemistry B u i l d i n g  6 ,  t h e  work w i l l  c o n s i s t  of replacement of t h e  
condensate  p ipe  t r a p s ,  s t r a i n e r s ,  and v a l v e s  t o  o p e r a t i n g  h e a t e r s ,  and t h e  i n s u l a t i o n  of exposed pipe .  I n  Rocket 
Opera t ions  Bu i ld ing  100, t h e  work w i l l  c o n s i s t  of replacement o f  t h e  condensate  p iping.  T h i s  i n c l u d e s  replacement 
of a l l  t r a p s ,  s t r a i n e r s ,  and v a l v e s  t o  o p e r a t i n g  h e a t e r s ,  and t h e  i n s u l a t i o n  o f  exposed pipe .  I n  t h e  Basic 
Materials Laboratory ,  Bu i ld ing  106, t h e  work w i l l  r e p l a c e  720 feet (220 meters) of t h e  condensate  p iping.  T h i s  
work i n c l u d e s  replacement o f  a r e t u r n  pump, t r a p s ,  s t r a i n e r s ,  and v a l v e s  t o  o p e r a t i n g  u n i t s ,  and t h e  i n s u l a t i o n  of 
exposed pipe .  The condensate p ipe ,  v a l v e s ,  and condensate pumps are t h e  o r i g i n a l  b u i l d i n g  equipment and are 20 t o  
38 y e a r s  o ld .  Systems c o r r o s i o n  and plugging n e c e s s i t a t e s  r e p a i r  now. 

4. Repai r  of Roofs, Engine Research B u i l d i n g  (5 ) .  .............................................. 280,000 

T h i s  p r o j e c t  r e p a i r s  approximate ly  50,000 square  feet (4,665 s q u a r e  me te r s )  of t h e  Bu i ld ing  5 roof .  The 
work i n c l u d e s  i n s t a l l a t i o n  o f  a new r o o f i n g  system wi th  necessa ry  i n s u l a t i o n .  It a l s o  i n c l u d e s  replacement of 
f l a s h i n g ,  r e h a b i l i t a t i o n  o f  roof  j o i n t s ,  replacement o f  g r a v e l ,  and t h e  i n s t a l l a t i o n  of walkways on areas s u b j e c t e d  
t o  p e d e s t r i a n  t raff ic .  The r o o f s  have exceeded t h e  normal 20-year l i f e  expectancy and have d e t e r i o r a t e d  t o  a p o i n t  
where r o u t i n e  maintenance is no longer  p r a c t i c a l .  Ex tens ive  replacement and r e p a i r s  are now necessa ry  t o  avo id  
damage t o  t h e  b u i l d i n g  and t h e  test  faci l i t ies  housed wi th in .  

CF 8-9 



I. Marshall Space Flight Center (MSFC) ............................................................. 1,570,000 

1. Repair of Microwave Anechoic Chamber, Building 4190 .......................................... 475,000 

This project provides for the repair of the microwave anechoic chamber at Building 4190. The microwave 
anechoic chamber is 16 years old, and the quality of the shielding and microwave absorber material has deteriorated 
because of age, roof leaks, and a previous collapse of a section of the ceiling. As a result, its effectiveness is 
questionable. New absorber materials offer significant improvement in carbon binder material, surface coating, 
and fire retardant properties. The chamber is used for performance of tests in support of RF subsystem design and 
development for such programs as 25 kW Power System, Large Space Systems, Solar Electric Propulsion System, Gravity 
Probe B, and Deployable Antenna Flight Experiment. The work consists of removing the copper shielding and the 
microwave absorber material and replacing shielding and absorber material on the inner walls, ceiling, and floor of 
the chamber. The surface area that requires shielding and absorber material is approximately 10,000 square feet 
(900 square meters). Also included are repairs to exterior and interior building surfaces, lighting, and other 
utility services. 

2. Repair Roofs, Various Buildings ............................................................. 250,000 

This project provides for the repair of roofs on 17 buildings at MSFC. Blistering, soft spots, drying-out, 
and alligatoring conditions necessitate this work. Repairs are essential to protect and preserve facility 
capability and to eliminate the threat of unscheduled interruption to R&D operations. Most of the roofs have 
exceeded the normal roof lifetime (15 years in this area). These repairs will prevent possible extensive damage to 
these buildings which could exceed the cost of roof repairs. The work includes replacing roofing, insulation, 
damaged flashings, and resaturating roof surfaces to a firm smooth finish. Total area to be repaired is 
approximately 248,000 square feet (22,320 square meters). 

3. Repair of Pressurant Systems ................................................................ 420,000 

This project provides for the repair of portions of the pressurant systems which serve the test stands, 
shops, laboratories, and support facilities. Deterioration of these systems is creating serious potential safety 
problems and decreases the operational reliability. The work includes the repair/replacement of high pressure 
manifolds at storage bottle batteries and components in high pressure gas systems, replacement of approximately 25 
major high pressure valves, replacement of high pressure underground pipelines, and upgrading of safety pressure 
relief devices at or near 5 generating stations (3 air, 1 nitrogen, and 1 helium). Also included is cleaning of 
segments of the high purity air distribution and storage system. 

4. Repair Mechanical Components, Various Buildings ............................................. 425,000 

This project provides for the repair of mechanical equipment in various buildings at MSFC. These 
components have been in service from 15 to 30 years. Repair (or replacement) of the items is needed to provide 
reliable support to programs, minimize breakdown maintenance, reduce energy consumption, and eliminate the 
hazardous wooden cooling towers. These facilities directly support the Space Shuttle and Spacelab programs and 
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other research and development programs. This work involves repair or replacement, as necessary, chilled water 
pumps, condensate pumps, condenser pumps, central air compressors, hot water expansion tanks, hot water pumps, hot 
water piping, and heat exchangers in 12 buildings. Also included is the replacement of 3 deteriorated wooden 
cooling towers with fire resistant cooling towers. 

J. Michoud Assembly Facility (MAF) ................................................................. 905,000 

1. Repair Electrical Feeder No. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,000 

This project provides for the replacement of 3,000 feet (915 meters) of underground electrical feeder 
cable. This feeder supplies electrical service to the welding areas in the Main Manufacturing Building 103 and the 
Vertical Assembly Building 110, which are critical to the manufacturing of the Shuttle external tanks. The 
existing feeder cable is 38 years old, deteriorating, and has exceeded its expected useful life. The new feeder 
will be ethylene propylene rubber insulated cable, shielded with a polyvinyl chloride jacket. 

2. Repair Roadways and Parking Lots........... 490,000 

This project provides for repair of approximately 54,250 square yards (45,353 square meters) of roadways 
and parking areas with a 1-inch bituminous asphaltic concrete overlay. Areas included in this project are the 
deteriorated roadway between Building 450 to Saturn Boulevard and Parking Lots E, F, and K located adjacent to 
Buildings 702 and 350. Unstable soil conditions at MAF causes settlement, ponding of water, pits, and results in 
rolls in the roadways and parking areas that are hazardous to vehicular and pedestrian traffic. 

................................................. 

3 .  Repair Fire Water Tower ..................................................................... 190,000 

This project provides for repair of the deteriorating 200,000-gallon (757,000 liters) fire tower (302) 
which was constructed in 1943 and last rehabilitated in 1968. The removal of corrosion, application of a new 
protective coating, both inside and outside, and the replacement of corroded bolts are all necessary to prevent 
further deterioration and to maintain the structural soundness of this water tower. 

K. National Space Technology Laboratories (NSTL) ................................................... 1,250,000 

1. Repair of High Pressure Gas (HPG) System Components ......................................... 450,000 

This project provides for the repair of HPG system components within the SSME complex, cross-country HPG 
systems, and base facilities. Many components in the HPG system are 12 to 15 years old and have been subjected to 
severe use and stress, including submersion, electrolytic corrosion, and periodic removal and chemical cleaning 
during system maintenance. Many of the components are obsolete and spare parts cannot be bought; but must be 
custom-made. Because of the extremely high operating pressures, in addition to normal wear and tear, their 
continued deterioration constitutes a safety hazard to both personnel and equipment. The work will include the 
following: component disassembly, cleaning and repair; reassembly and installation; and system certification on 
completion of installation activities. The components to be repaired include 10 pressure regulators, 20 
bleed/drain valves, 60 manual valves, and other candidate components. 
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2. Repair of Diesel Engine High Pressure Industrial Water (HPIW) Pumps......................... 3 10,000 

This project provides for repairs to eight Nordberg and four Cooper Bessemer diesel engines in the HPIW 
pump and generating plant. The Nordberg diesels, which drive the water pumps, and the Cooper Bessemer diesels, 
which drive the electric power generators, accumulate an average of 1,000 hours of run time each 2 years in support 
of the SSME program. The outdoor exhaust system is seriously deteriorated. The high speed (16,000 RPM) 
turbochargers require repair as evidenced by past problems and to preclude possible failures. A recent diesel 
engine test revealed developing valve and ring problems that will require repairs to all engines. The HPIW pumps 
prevent destruction of the concrete flame deflectors during tests. Work will include the repair of diesel engines, 
exhaust systems, turbochargers, HPIW pumps, and electric power generators. Bearings, drives, couplings, 
impellers, and housings of the pumps will be repaired or replaced as necessary to preclude fatigue failure during 
test operations. 

3. Repair of Heating, Ventilation, and Air-conditioning (HVAC) Components, Various Buildings. .. 240,000 

This project will provide for repair/replacement of various HVAC components in 16 buildings. These systems 
have been in operation for 15 years with minor overhaul being performed on an as-required basis. At this age, these 
HVAC systems have reached the point when minor maintenance cannot correct recurring breakdowns. The work includes 
replacing internal rotating parts, overhauling electric motors and control valves, rebuilding or replacing control 
valve internal plugs, seats, and guides. In addition, high temperature hot water converter tubes will be 
chemically cleaned and tested. These repairs will allow continued use of these existing HVAC systems, and will 
result in reduced energy consumption. 

250,000 

These roofs are 15 to 18 
years old. Age, foot traffic, and installation of roof-mounted vents and other equipment have, over the years, 
introduced various stresses that cause cracks, separations, and other defects in the roofs. This allows moisture 
to seep into the under-roof membranes which accelerates deterioration. Work includes repair of 45,500 square feet 
(4,095 square meters) of deteriorated bituminous surface, replacement of designated areas of moisture saturated 
insulation board, and repair of 2,500 linear feet (750 meters) of flashings to complete rehabilitation around roof 
perimeters and penetrations. 

4. Repair Roofs, Various Buildings ............................................................. 
This project provides for the repair of the roofs of seven permanent buildings. 

L. Wallops Flight Center (~C)..................................................................... 1,165,000 

1. Repair of Various Roofs..................................................................... 305,000 

This project repairs roofs on five buildings. Included are 14,000 square feet (1,300 square meters) on the 
Flight Control and Analysis Laboratory (N-161); 8,000 square feet (745 square meters) on the Communications 
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Building Shop and Office (E-7); 5,200 square feet (235 square meters) on Blockhouse No. 2 (Y-30); 2,500 square feet 
(235 square meters) on the AN-FPS-16 Radar Station (Y-55); and 2,500 square feet (235 square meters) on the Launch 
Control Center Building. These roofs are over 20 years old and have deteriorated to the point that repair by 
replacement is necessary to prevent interior building damage and to reduce "patchwork" maintenance burdens. 

2. Repair of Heating, Ventilation, and Air-conditioning (HVAC) Telemetry Building (N-162)...... 360 , 000 
These resources provide for the repair of the HVAC system in the Telemetry Receiving and Recording Building 

(N-162). The work includes replacement of the existing air-conditioning system including chillers, cooling towers, 
air handling units and ductwork, and the portion of the heating system serving the vehicle bay. Also included are 
replacement of attendant thermostats and control system, and the installation of a new suspended acoustical tile 
ceiling to replace the existing spline-type ceiling which must be entirely removed to install the new ductwork. 
The 20-year old HVAC system is no longer providing temperature and humidity conditions needed for the telemetric 
equipment in this building and can no longer be economically maintained. The replacement system will correct these 
deficiencies and reduce energy consumption. 

3.  Repair of Roads............................................................................. 300, ooo 

These resources provide for the repair of deteriorated roads and paved areas at the Center. Included is a 
bitminous overlay to the Wallops Island main road and repairs to secondary roads, curbing, and sidewalks. The 
major road has received only short-term type repairs such as sealing and patching since 1959. The overlay is 
needed to prevent further deterioration. Secondary roads repairs include slurry seal to asphalt pavements and 
crack and joint repairs to concrete payments. These repairs are necessary at this time to protect the pavements 
and ensure their continuing serviceability. 

4 .  Repair of Maintenance and Storage Facility (X-35)........ ................................... 200,000 

These resources provide for repair of the deteriorated exterior surfaces and removal of interior block 
walls of this 35-year old building. The work includes replacement of existing vehicle doors, which are beyond 
repair; removal of single-pane industrial type windows, many of which are broken; covering the external walls with 
preformed insulated metal wall panels; and replacement of personnel doors. Interior concrete block walls which 
obstruct storage capacity will also be removed. These repairs are necessary at this time to allow continued 
utilization of this building for service shops, maintenance, and storage on Wallops Island. 

MISCELLANEOUS PROJECTS NOT EXCEEDING $150,000 ....................................................... 1,260,000 

TOTAL............................................................................................... 15,000,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An estimated $15,000,000 to $20,000,000 per year will be required for the continuation of this essential repair 
program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

SUMMARY 

REHABILITATION AND MODIFICATION 

Summary of P r o j e c t  Amounts by Location:  

A m e s  Research Center  .............................................................. 
Dryden F l i g h t  Research F a c i l i t y  ................................................... 
Goddard Space F l i g h t  Center  ....................................................... 
Jet Propu l s ion  Laboratory  ......................................................... 
Johnson Space Center  .............................................................. 
Kennedy Space Center  .............................................................. 
Langley Research Center  ........................................................... 
L e w i s  Research Center  ............................................................. 
Marshal l  Space F l i g h t  Center  ...................................................... 
Michoud Assembly F a c i l i t y  ......................................................... 
Nat iona l  Space Technology L a b o r a t o r i e s  ............................................ 
Wallops F l i g h t  Center  ............................................................. 
Various Loca t ions  ................................................................. 
Miscel laneous  P r o j e c t s  Not Exceeding $150, 000 Each ................................ 

T o t a l  ........................................................................... 

Amount 

1.760. 000 

850. 000 

1.740. 000 

1.915. 000 

1.830. 000 

740. 000 

1.640. 000 

1 .540. 000 

3.010. 000 

1.145. 000 

485. 000 

1.765. 000 

650. 000 

930 . 000 

20.000. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

PROJECT TITLE: Rehabilitation and Modification of Facilities, Not In Excess Of $500,000 Per Project 

I INSTALLATION: Various Locations 

FY 1983 CoF ESTIMATE: $20,000,000 

FY 1981: $19,000,000 FY 1982: $17,700,000 
I 1 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for the rehabilitation and modification of facilities at NASA field 
installations and Government-owned industrial plants supporting NASA activities. Included in this request are 
those facility rehabilitation and modification needs for FY 1983 that have been fully identified at the time of 
the submission of these estimates, and that are estimated not to exceed $500,000 per project. The purpose of 
this program is to restore o r  enhance the condition of a facility so that it can more effectively accomplish 
its designated purpose o r  increase its functional capability. 

As part of the rehabilitation and modification work, the Agency continues to emphasize the identification of 
projects that relate directly to the conservation of energy at the various field installations. Those energy 
conservation projects constitute $4,085,000 of the total $20,000,000 requested for FY 1983 and include both 
institutional and programmatic energy conservation initiatives. Each energy project has a simple payback 
period of 5 years o r  less. 

PROJECT JUSTIFICATION: 

Based on the initial investment costs, the existing NASA physical plant totals approximately $7.0 billion 
A continuing program of rehabilitation and modification of these facilities is required (September 30, 1981). 

t o :  
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a. Protect the capital investment in these facilities by minimizing the cumulative effects of wear 
and deterioration. 

b. Ensure that these facilities are continuously available and that they operate at peak efficiency. 

c. Improve the capabilities and usefulness of these facilities and thereby mitigate the effects of 
obsolescence. 

d. Provide a better and safer environment for all personnel. 

e. Provide significant reductions in energy consumption through the initiation of energy conservat 
projects including improved utility control systems. 

.on 

This program includes only facility rehabilitation and modification work having an estimated cost not 
in excess of $500,000. The work is of such a nature and magnitude that it cannot be accomplished by routine 
day-to-day facility maintenance or by related routine facility work efforts that are provided for in other than 
CoF estimates. Rehabilitation and modification work estimated to cost more than $500,000 is reflected as a 
separate major CoF line item project. 

PROJECT DESCRIPTION: 

Proposed rehabilitation and modification projects for FY 1983 totaling $20,000,000 are described under 
"PROJECT COST ESTIMATE." Only those projects estimated to cost less than $150,000 have not been individually 
described or identified by Center. The total cost for these miscellaneous projects is $930,000. The total 
program has been distilled from requests of approximately $33,000,000 and represents only a modest request in 
relation to the backlog of this type of work. Based on relative urgency and expected return on investment, the 
projects which comprise this request are the highest priority requirements. Deferral of this mission- 
essential work would adversely impact the availability of critical facilities, program schedules, and energy 
conservation objectives. 

During the course of the year, some rearrangement of priorities may be necessary. This may force a change in 
The some of the items to be accomplished. 

following broad categories of work are described further in the "PROJECT COST ESTIMATE." 
Any such change will be accomplished within available resources. 

a. Utility Systems.. ......................................................................... 5,825,000 

b. Fire Detection/Protection Systems. ........................................................ 730,000 
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c. General Purpose Buildings. ................................................................ 3,580,000 

d. Technical Buildings/Structures ............................................................ 9,000,000 

e. Pavements and Drainage .................................................................... 165,000 

f. Building Exteriors and Roofs.............................................................. 700,000 

PROJECT COST ESTIMATE: 

A. Ames Research Center (ARC)......... ......................................................... 1,760,000 

1.  Safety Modifications to Various Buildings ............................................... 280,000 

This project provides for fire protection modifications to Buildings N-203, N-216, N-227C, and N-239. 
The modifications include provisions for  a second means of egress and fire sprinklers in laboratory areas. In 
Buildings N-203 and N-227C, an existing window and part of the wall on the second floor will be removed to 
accommodate an exit door and stairs; and in Building N-216, part of a ground level window will be removed to 
enable the installation of a new exit door. In Building N-239, the removal of some ceiling material, lights, 
ducts, and piping will be necessary for the installation of fire sprinklers. These modifications are necessary 
to protect life and high value laboratory equipment. 

2. Modification of Aircraft Servicing Facility (248) ....................................... 185,000 

The project provides for the modification of approximately 3,200 square feet (298 square meters) of 
space on the second floor of N-248. This facility houses and provides support services for the Kuiper Airborne 
Infrared Observatory, a C-141A aircraft. A large transient experimenter population as well as maintenance and 
support services personnel utilize the facility. Overcrowded conditions exist when both groups are occupying 
the facility. The modifications in this project provide for the installation of partitions; floor and ceiling 
finishes; electrical distribution; and heating, ventilating, and air-conditioning (HVAC) modifications. The 
area to be modified is currently used for storage because it is unsuitable for office space in its current 
configuration. 

3. Rehabilitation and Modification of Fire Test Facility (254)............................. 155,000 

This facility was constructed for the purpose of analyzing the burning characteristics and products of 
combustion of aircraft components. This is accomplished by installing a portion of an airplane in the test 
building and igniting it. The type of material being tested is limited because of toxic by-products that are 
emitted. The system This project provides for the installation of an air handling and fume scrubber system. 
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will have a 22,000-ccbic foot per minute (622 cubic meter per minute) exhaust fan, a 235-gallon per minute (890 
liter per minute) recirculating pump, and an 800-gallon per minute (3,029 liter) sump pump. Also, all 
necessary duct work and piping will be provided. 

4. Modification of High Reynolds Number Channel 11 (231)................................... 490,000 

The High Reynolds Number Channel I1 provides high quality data that is used for computer code 
verification and development. Free-stream turbulence measurements reveal undesirable levels of high frequency 
turbulence. Because this is a blowdown tunnel, 
run times are on the order of minutes to seconds. Consequently, many of the parameters that must be varied are 
accomplished too slowly to be done during the run, or require manual adjustment. To reduce the total time for 
acquiring the data, rapid remote control of the position settings will be accomplished by the installation of a 
flexible wall and boundary layer bleed control valves. 

Acoustical damping will be provided to alleviate this problem. 

5. Modification of Chemical Research Projects Facility (223)............................... 210,000 

This project modifies the Chemical Research Projects Facility, Building N-223, formerly a flight range 
for hypervelocity ballistic guns. The facility is now being utilized as a test and evaluation laboratory for 
aircraft materials. Currently, the operation is fragmented in various locations in this building. This 
project will reconfigure the space to accommodate test equipment and chemical tests. Included is the 
installation of fume hoods, a new HVAC system, new ceiling and flooring, and necessary electrical work. 
Approximately 3,000 square feet (228 square meters) of space is involved. 

6. Modification of Space Projects Facility (244)........................................... 440,000 

This project provides for the installation of a helium recovery system. Presently, helium used for 
laboratory and flight technology development of infrared detectors and cryogenics is being vented to the 
atmosphere. For the Infrared Astronomical Satellite, approximately $160,000 was spent for helium which was not 
recovered. The project includes the following items: helium recovery bag, compressor, liquifier, and helium 
storage cylinders. The system will be located in the Mechanical Equipment Room in N-244 and will provide 
recovery outlets in various laboratories. 

B. Dryden Flight Research Facility (DFRF).. .................................................... 850,000 

1. Rehabilitation and Modification of Building 4800 for Engineering Support Laboratory ..... 450,000 

These resources provide for the rehabilitation and modification of 7,500 square feet (700 square 
meters) of space on the first and second floors of Building 4800 for an Engineering Support Laboratory. A 
second floor for an electronic equipment laboratory will be constructed in the east patio high bay now used as 
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a tool crib and for equipment storage. Included is the installation of 3,750 square feet (348 square meters) 
of flooring and acoustical ceilings; rehabilitation and modification of partitions; lighting; electrical 
power; heating, ventilating, and air-conditioning (HVAC); and fire protection systems. Dryden has no 
laboratory space available for 20 engineers and scientists to perform electronic equipment development work in 
support of aeronautical flight programs. They are presently located in temporary space and share laboratory 
benches on an "as available" basis. This project is urgently needed to modify the existing building to provide 
adequate space to improve working conditions and eliminate the use of temporary trailers. 

2. Modification of Electrical Power Systems, Hangar Building (4801) ........................ 400,000 

These resources provide for the modification of the electrical power system in the Hangar Building 
(4801) at Dryden. A 225 kVA uninterruptible power supply (UPS) will be installed to provide 15 minutes of 
power should a failure occur. The UPS will include batteries, battery rack, and inverter, and will be 
installed in a 400-square foot (37.1 square meter) pre-engineered metal building adjacent to Building 4801. 
This work also includes modification of the electrical power and HVAC systems. This project is required to 
provide reliable electrical power for the Remotely Piloted Research Vehicle Simulator Facility in Hangar 
Building 4801. It is also needed t o  protect computer and electronic equipment from power line transient 
voltage spikes and random power failures. Unscheduled outages and power line transients result in data losses 
and damage to electronic equipment. 

C. Goddard Space Flight Center (GSFC) .......................................................... 1,740,000 

1. Modifications to Mission Operations Computing Facility and Project Operations 
Control Centers, Building 3/14 .......................................................... 475,000 

These resources provide for the modification of 7,200 square feet (669 square meters) in the Mission 
Operations Computing Facility (MOCF) and various Project Operations Control Centers throughout the 15,000- 
square foot (1,394 square meter) multisatellite area to accommodate the replacement of orbit system computers, 
and the installation of additional electronic communication and control equipment. The work includes 
modifications to the air distribution system, electrical service, ceiling system, raised floor system, and 
interior partitions. Also included is the construction of two firewalls and an entry control system in the 
MOCF. The project is required at this time to accommodate the installation of the new satellite ground support 
systems scheduled for procurement and installation during fiscal years 1983 and 1984. 

2. Modification to Optical Coating Facility, Building 5.................................... 480,000 

These resources provide for modifications to the vacuum deposition control area to increase both the 
quantity and the quality of special mirrors being manufactured for scientific spacecraft optical systems. The 
project includes enlarging the control area from 12 feet by 15 feet (3.7 meters by 4.6 meters) to 22 feet by 25 
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feet (6.7 meters by 7.6 meters), installation of a handling system for the electron beam baseplate, and 
relocation of the existing handling system for the resistance heating baseplate. Also, included are 
modifications to the ventilating and air-conditioning equipment. These modifications are required to reduce 
the time to switch between the two deposition techniques, either of which may be required for a particular 
optical coating. These modifications will also reduce the presence of vaporous irritants, and provide humidity 
control to minimize degradation of hydroscopic coating materials. 

3. Modifications for Flight Control and Operations, Various Buildings ...................... 225,000 

These resources provide for the modification of approximately 15,000 square feet (1,360 square meters) 
in the Central Flight Control and Range Operations Facility (3 and 14), Tracking and Telemetry Laboratory (12), 
Network Control Center Facility (l3), Technical Support Building (lg), and Network Training and Test Facility 
(25). The work includes removal and relocation of partitions and doors; relocation of lighting fixtures, power 
receptables, and fire protection systems; and redistribution of heating, ventilating, and air-conditioning 
(HVAC) services. These modifications are necessary at this time to accommodate changing mission requirements. 

4. Modifications to HVAC System, Central Flight Control and Range Operations 
Facility (3) ............................................................................ 200,000 

These resources provide for the modification of HVAC systems serving the basement of Building 3. The 
project includes conversion of the computer area air distribution systems to underfloor plenums and related 
modifications to the air distribution system to insure operationally effective and energy-efficient cooling. 
Building 3 was built in 1961 to provide laboratory and office space for spacecraft mission tracking, data 
reduction, operations, and control. Since that time, several modifications have been made to the air- 
conditioning system to provide for the installation of additional computers and related equipment to support 
new spacecraft programs. The existing systems are unbalanced, inadequate, and require extensive maintenance. 
This project is part of a continuing program to correct these deficiencies and must be accomplished at this 
time to insure continued operation of the facility. This is the most effective work that can be accomplished 
now while continuing the real time tracking and control operations conducted in Building 3. 

5. Modifications for Science and Applications Computer Area, Building . . . . . . . . . . . . . . . . . . . . .  200,000 

These resources provide for modification of 11,000 square feet (1,023 square meters) in the Space 
Projects Building (1) to support new and replacement computer equipment. The work includes conversion of the 
existing overhead air distribution system to an underfloor cooling system, changes to the electrical and 
ceiling systems, replacement of the sprinkler heads to on/off type heads, and interior partition changes 
necessary to adequately accommodate the computer and peripheral equipment. This project is required at this 
time to accommodate the replacement of peripheral equipment. 
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160,000 6. Modifications for Computer Area, Data Interpretation Laboratory, Building 23... ......... 
These resources provide for the modification of 7,900 square feet (734 square meters) of space in 

Building 23 to support replacement of equipment in the direct access mass storage installation. The work 
includes replacement of existing raised-floor tiles, relocation of electric power, and installation of filter 
media for cleaning the supply air to this space. The project is necessary at this time to accommodate the 
replacement of drum-type data storage units with new disk-type units. 

D. Jet Propulsion Laboratory (JPL)................. ............................................ 1,915,000 

1. Modifications to Spacecraft Development Building (233) and Procurement Services 
Building (291) for Seismic Protection................................................... 455,000 

These resources provide for the modification of the Spacecraft Development Building (233) and the 
Procurement Services Building (291) at JPL to improve the seismic resistance and basic life safety conditions. 
Work includes the modification of the structural framing to improve the buildings resistance to seismic forces. 
Suspended ceilings, partitions, and mechanical and electrical equipment will be braced and anchored to prevent 
collapse. Also included is other safety related work and the replacement of interior finishes necessary to 
gain access to the structural framing. Building 233 is a three-story steel-framed structure built in 1964 of 
approximately 41,000 square feet (3,809 square meters). Building 291 is a two-story steel-framed structure 
with concrete walls built in 1971 containing 7,500 square feet (697 square meters). These modifications must 
be accomplished at this time for the safety of the 260 occupants of the buildings. 

2. Modifications to Instrument Cable System ................................................ 485,000 

These resources provide for modifications to the Instrument Cable System at JPL. Work includes the 
modification of the fiber optic system to extend it from the Space Flight Operations Facility, Building 230, to 
Buildings 125, 150 and 179. Two cables will be provided to each building along with the associated terminal 
equipment. The instrument cable system will also be modified in the 25-Foot Simulator, Building 150, and the 
Environmental Laboratory, Building 144. Work also includes some related modifications to the instrument cable 
system in Buildings 32, 107, 125, 126, 159, 161, and 238. The existing instrument cable system transmits data 
from spacecraft tests, space flight operations, the Utility Control System (UCS), and from various Computing 
and testing sources throughout JPL. There is no opportunity for expansion 
and the system requires continuous maintenance. The wide-band transmission capability will be upgraded by 
installation of a high speed and interference-free fiber optic cabling system. Tests for new spacecraft 
programs at JPL require a cable which transmits reliable interference-free data between buildings. 

The existing duct banks are filled. 

3. Modification of Central Cooling Tower System ............................................ 490,000 

These resources provide for the modification of the central cooling tower system at JPL. Work includes 
the modification of Cooling Tower 296 by tile-filling the east cell and the installation of an additional fan. 
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The cooling tower water supply and return lines will be extended to serve Buildings 126, 157, 158, and 238, and 
connected to the existing lines in these buildings. This modification work also includes related mechanical 
and electrical equipment, and UCS connections. Modification of the central cooling tower system will permit 
efficient water circulation, proper water treatment, and permit the removal of five old cooling towers. 
Estimated annual savings of $l3O,OOO a year will result from reduced energy consumption, maintenance, 
treatment chemicals, and water consumption. 

4. Rehabilitation of Air Handling Systems, Buildings 171, 202, and 241.............. ....... 485 , 000 
These resources provide for the rehabilitation of the air handling systems in Buildings 171, 202, and 

241 at JPL. Work includes replacing six small air handling units with a new unit located in Building 171, and 
ten heat pumps with a new air handling unit located in Building 202. Also included will be the replacement of a 
roof-mounted heating and ventilating system, and air-cooled condensing units located on the roof of Building 
241. The existing 
HVAC systems serving Buildings 171, 202, and 241 are a conglomerate of many mini-systems which are in very poor 
condition and require excessive maintenance and repair. The new central air handling systems are more easily 
adaptable to building changes and are more energy-effective. This project is part of an overall plan to 
upgrade the major buildings at JPL to make them more energy-efficient, and reduce maintenance and repair costs. 

The new air handling systems will include economy cycles and will be monitored by the UCS. 

E. Johnson Space Center (JSC) .................................................................. 1,830,000 

1 .  Rehabilitation of Electrical Systems, Building 24....................................... 365 , 000 

This project provides for the replacement of the manually operated l5-kV switchgear in the Central 
Heating and Cooling Plant with stored-energy type switchgear. Also included is the purchase and installation 
of one 1,500 kVA transformer; one 1,200-A fused disconnect switch; and one additional 15-kVl 600-A load break 
switch which will be used to power a 500-hp air compressor motor. This project is required because the 
switchgear is more than 15 years old and in need of constant repair. Also, this switchgear does not have quick 
"make/break" capability which is needed for safe and reliable operation. These switches are dangerous to 
operate during heavy load conditions. If switches are closed too fast, they can close and reopen in the same 
motion creating dangerous high voltage arcing. 

2. Modifications for Replacement of Computer, Building 12.................................. 420,000 

This project is the final phase of a 2-year program to replace UNIVAC 1108 computer systems in the 
Central Data Office, Building 12. The work includes redistributing electrical power, installing additional 
air-conditioning equipment, rebalancing the air-conditioning system, providing a closed-loop cooling system, 
providing changes to the signal grounding system, relocating walls to provide approximately 400 square feet 
(122 square meters) of tape storage area, providing additional panels of computer flooring, and rehabilitating 
the existing damaged floor panels. This work is necessary to complete the installation of the second and third 

CF 9-8 



computer systems which replace the UNIVAC 1108, and to reconfigure and upgrade selected peripheral systems. 
This project is required to accommodate a reliable, state-of-the-art computing system, for support of 
institutional, engineering, development, and flight planning elements of JSC. The computer systems have been 
ordered, and the new equipment cannot be installed without these modifications. 

3. Rehabilitation of Various Facilities, NASA Industrial Plant, Downey, CA................. 270,000 

This project provides for rehabilitation and modification of various buildings and systems at the NASA 
Industrial Plant, Downcy, CA. The work includes modification of seven elevators located in Buildings 001, 006, 
and 290 by providing seismic safety devices; replacement of a 400-ton cooling tower and cooling tower station 
located west of Building 244; and rehabilitation of chemical processing emission control and ventilation 
systems in Building 001. The buildings to be modified house functions that support the Shuttle program. The 
cooling tower provides water for the north processing area of the Downey site. It has been in service for 
approximately 21 years and has deteriorated beyond economical repair. The measured ventilation rates for 
chemical processing tanks in Building 061 violate the safety standards mandated by the State of California. 
Adequate ventilation rates must be provided to prevent adverse health effects to personnel involved in open 
surface tank chemical processing operations. 

4. Rehabilitation of Fire Alarm System, Various Buildings..... ............................. 270,000 

This project provides for the rehabilitation of fire alarm system in 70 buildings at JSC, and 6 
buildings at Ellington Air Force Base (EAFB). Work includes the replacement of 114 emergency power supplies on 
the 12-, 24-, and 220-V DC fire alarm systems. Approximately 94 low voltage power supplies will be replaced 
with state-of-the-art equipment. In addition, lead acid batteries on approximately 20 high voltage alarm 
systems will be replaced with new batteries. The existing systems were installed in the 1962-1965 time period 
and need to be replaced. Cost of maintaining existing power supplies (batteries and chargers) is high. The 
new equipment will increase efficiency, provide greater safety, and will meet Occupational Safety and Health 
Administration requirements for fire detection and alarm systems. 

5. Rehabilitation of Flight Operations Facilities, Ellington AFB........................... 165,000 

This project provides for rehabilitation of NASA's EAFB aircraft operation support facilities. The 
project consists of rehabilitation of aircraft mooring aprons and the heating, ventilating, and air- 
conditioning (HVAC) systems in Hangar 135 and Building 136. Rehabilitation of mooring aprons consists of 
replacing 650 square yards (594 square meters) of concrete slab, including base material, tie-down anchors, 
dowels, and joint sealing. The Hangar 135 work replaces the three 7.5-ton air-conditioning systems in the 
engine shop. Two supply air handlers (approximately 18,200 cubic feet/minute each) are being replaced in 
Building 136 (the paint building) along with heating coils, piping, and controls for a 2,500 Btulhour boiler. 
JSC's increased utilization of the hangars and apron areas has taxed facility capacity. This project will 
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prov ide  t h e  necessa ry  r e h a b i l i t a t i o n  o f  f a c i l i t i e s  f o r  a i r c r a f t  f l i g h t  o p e r a t i o n s  t ha t  suppor t  ongoing manned 
space  f l i g h t  programs. 

6. R e h a b i l i t a t e  L igh t ing  System, Bui ld ing  001, NASA I n d u s t r i a l  P l a n t ,  Downey, CA... . . . . . . . .  340,000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  h i g h  bay l i g h t i n g  systems i n  Bui ld ing  001, NASA 
I n d u s t r i a l  P l a n t ,  Downey, CA,  by r e p l a c i n g  approximately  7,990 f l u o r e s c e n t  l i g h t i n g  f i x t u r e s  w i t h  
approximately  717 high p r e s s u r e  sodium l i g h t i n g  f i x t u r e s .  Electr ic  wi r ing /condu i t  systems w i l l  be 
r econf igured  as r e q u i r e d  t o  o b t a i n  swi tch ing  c a p a b i l i t y .  The high p r e s s u r e  sodium l i g h t s  produce abou t  126 
lumens p e r  watt; t h e  f l u o r e s c e n t  only  about  48 lumens p e r  watt. There fo re ,  t h e  same r e q u i r e d  l i g h t i n g  l e v e l  
can be mainta ined wi th  fewer new high p r e s s u r e  sodium l i g h t s  t ha t  a l s o  consume less energy. The s imple  payback 
f o r  t h i s  p r o j e c t  i s  l e s s  than  1 year .  

F. Kennedy Space Center  ( K S C ) .  ................................................................. 740,000 

1 .  Modi f i ca t ions  t o  Sewage Treatment P l a n t  No. Q........................................... 450,000 

These r e s o u r c e s  p rov ide  f o r  m o d i f i c a t i o n s  t o  Sewage Treatment P l a n t  No. 4 a t  KSC. T h i s  p l a n t  s e r v i c e s  
t h e  e n t i r e  Launch Complex 39 area and i s  p r e s e n t l y  inadequate  t o  handle  peak load  flow ra tes  exper ienced dur ing  
f i r s t- sh i f t  opera t ions .  T h i s  has  r e s u l t e d  i n  a h y d r a u l i c  over load which a d v e r s e l y  effects t h e  q u a l i t y  o f  
e f f l u e n t  t o  t h e  Banana Creek and Banana River .  T h i s  over load w i l l  be c o r r e c t e d  by r e r o u t i n g  t h e  e f f l u e n t  t o  a 
new c l a r i f i e r  and o x i d a t i o n  d i t c h ,  w i t h  t h e  e x i s t i n g  a e r a t i o n  tank being conver ted t o  a s ludge- holding tank.  
The c l a r i f i e r  w i l l  be made o f  c o n c r e t e ,  w i l l  have a 25- foot (7.5 meter) d iamete r ,  and w i l l  be 10.5 fee t  (3.2 
meters) high. The o x i d a t i o n  d i t c h  w i l l  a l s o  be made o f  c o n c r e t e  and w i l l  be o v a l  i n  c ross- sec t ion .  The d i t c h  
w i l l  measure 16 feet  (4.8 meters) wide ,  8.5 fee t  (2.6 meters) deep,  and 94 fee t  (28.2 meters) long s t r a i g h t  
s e c t i o n s ,  w i th  two curved ends o f  16- foot (4.8 meter) r a d i u s .  

2. Modi f i ca t ions  t o  U t i l i t y  Cont ro l  System ( U C S )  ........................................... 290,000 

These r e s o u r c e s  p rov ide  f o r  m o d i f i c a t i o n s  t o  the  UCS a t  KSC. The UCS a l lows  au tomat ic  o p e r a t i o n  of 
u t i l i t y  sys tems and c o n t r i b u t e s  t o  energy conse rva t ion  savings .  The system a l s o  a l lows  o p e r a t o r s  t o  monitor 
and c o n t r o l  t h e s e  u t i l i t y  systems from c e n t r a l i z e d  conso les ,  t h u s  improving response  t o  system problems. The 
basic  KSC UCS was i n s t a l l e d  w i t h  r e s o u r c e s  from FY 1977 and FY 1978 p r o j e c t s .  S u f f i c i e n t  exper ience  has  been 
gained where a d d i t i o n a l  c o s t  sav ings  may be r e a l i z e d  by t h e  a d d i t i o n  o f  new s e n s o r s  and remote c o n t r o l s .  The 
work i n c l u d e s  t h e  purchase  and i n s t a l l a t i o n  of s e n s o r s  i n  t h e  fo l lowing  f a c i l i t i e s :  Bui ld ing  M7-409 (30 e a c h ) ,  
Bu i ld ing  M7-351 ( 6  e a c h ) ,  Bu i ld ing  M7-1212 (16 e a c h ) ,  and i n  t h e  Pad A Pad Terminal Connection Room ( 4  each) .  
It is es t ima ted  t ha t  t h e s e  c o n t r o l s  w i l l  y i e l d  an  annua l  c o s t  s a v i n g s  o f  over  $180,000, f o r  a payback pe r iod  of 
less than  2 yea r s .  
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G. Langley Research Center (LaRC).. ............................................................ 1,640,000 

1. Rehabilitation of 8-Foot Transonic Pressure Tunnel Office Building (641)......... ....... 475,000 

This project provides for the modification of approximately 17,500 square feet (1,625 square meters) 
of the existing heating, ventilating, and air-conditioning system to a variable air volume system, and the 
addition of insulation, new windows, and new enclosed stairways to meet safety codes. This building was 
constructed in 1936 and many of the offices are substandard. 

........................ 215,000 2. Rehabilitation of Impact Dynamics Research Facility (1297)...... 

These resources provide for the rehabilitation of approximately 7,500 square feet (697 square meters) 
of space in the Impact Dynamics Research Facility, Building 1297. This project includes synthetic stucco 
insulation on the existing metal panels, provision of storm windows, rehabilitation of the existing roof, new 
floor finishes, and a new acoustical tile ceiling. This building, constructed in 1963, in its present 
configuration, is inefficient and wastes energy. Several of the offices are not configured to adequately meet 
the requirements of the users. The floors, roof, and windows have deteriorated badly and are in need of 
rehabilitation. 

3 .  Modification of Model Positioning System, Building 1299................................. 475,000 

This facility, Building 1299, contains two antenna test chambers that are used to obtain data for new 
antenna designs. This project replaces two antenna/model positioning systems with new high accuracy systems. 
The current system consists of a three-axis positioner on which can be mounted a model tower which supports and 
positions antenna models. The positioning accuracies of the existing system have degraded and frequent 
servicing is required to keep them operational. This project supports the Large Space Systems Technology 
Program, Millimeter Wave Antenna Systems, and the Radar Cross Section Program. 

4. Modification of Electrical System, East Area............................................ 475,000 

This project provides for modifications to the electrical distribution system in the East Area to 
increase the reliability of the system. The work includes modifying the substation to accommodate modern 
switchgear and auxiliary items. In addition, the substation will be elevated above the storm flood plain. 
This substation, installed in 1941, is subject to periodic flooding and does not comply with current safety 
standards. 
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H. Lewis Research Center (LeRC) ................................................................ 1,540,000 

1. Rehabilitation of Mechanical and Electrical System in Propulsion Systems 
Laboratory (PSL) Engine Test Building (125). ............................................ 390,000 

These resources provide for the rehabilitation of the mechanical and electrical systems in the PSL 
Engine Research Building 125. The work includes the addition of by-pass valves at the exhaust control station, 
the addition of two controllers for PSL 3 and 4, and the replacement of the old cooling tower water return and 
industrial waste return pumps with larger pumps. The exhaust control station was originally designed for 
large-weight flows. The addition of the by-pass valves will permit the testing of small turbofan and turbojet 
engines at low-weight flows. The controllers will provide for sequencing functions and permissive safety 
interlocks that reduce operational costs and provide needed flexibility. The larger pumps will eliminate 
flooding and freezing problems that now occur. The PSL 3 and 4 have been in continuous use since March 1973 in 
support of advanced engine systems development. This work is necessary to extend the operating life and to 
improve the utilization of the facility. 

2. Rehabilitation of the Heating, Ventilating, and Air-conditioning Systems (HVAC) 
in the Engine Research Building (5). .................................................... 490,000 

These resources provide for the rehabilitation of the mechanical systems in the Engine Research 
Building. The work includes removal of the deteriorated HVAC systems, and the installation of a new variable 
volume cooling system with a perimeter heating fin-tube system, individual room temperature controls, and 
related electric work. The HVAC system will incorporate an economizer cycle to use outside air for cooling. 
This rehabilitation of a 37-year old system is needed now to provide this test facility with an energy- 
efficient and reliable mechanical system. 

3. Rehabilitation of Cooling Tower Fan System. ............................................. 200,000 

This project provides for the rehabilitation of the cooling tower fan system by replacing 18 fan motors 
on Cooling Tower No. 1 with modern, high efficiency motors, as well as replacement of the motor control center 
in the Refrigeration Building (9). In addition, two 200 kVA, 208 V transformers at the Refrigeration Building 
will be replaced by a 500 kVA, 480 V transformer. All of the equipment being replaced is at least 35 years old. 
The motor control center is obsolete, and maintenance and repair parts are increasingly more difficult to 
acquire. The work is necessary to maintain an operative and improved system. 

4. Modification of Cabling System Between Central and West Area............................ 460,000 

This project provides modifications to the duct bank system between the Research Analysis Center, 
Building 142, located in the central area and facilities in the west area. The work includes the installation 
of a 1,333-foot (407 meter) duct bank between Building 142 in the central area and Building 303 in the west 

CF 9-12 



area. The duc t  bank w i l l  c r o s s  Abrams Creek which s e p a r a t e s  t h e  c e n t r a l  and west areas. Dedicated d a t a  c a b l e s  
w i l l  be r e l o c a t e d  from an  e x i s t i n g  po le  l i n e  t o  t h e  new duc t  bank. The d u c t  bank w i l l  have a d d i t i o n a l  c a p a c i t y  
t o  a l l o w  f o r  t h e  i n s t a l l a t i o n  of f u t u r e  cab l ing .  The e x i s t i n g  cable system p i c k s  up l igh tn ing- induced  
t r a n s i e n t s  da ta .  The new d u c t  bank w i l l  p rov ide  a s h i e l d e d  pa th  f o r  t h e  cab les .  

I. Marsha l l  Space F l i g h t  Center  (MSFC) ......................................................... ~ , 0 1 0 , 0 0 0  

1. Modi f i ca t ions  t o  Provide  A d d i t i o n a l  Gas S t o r a g e  Capaci ty ,  East Test Area................ 450,000 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  t h e  i n s t a l l a t i o n  o f  gaseous  n i t r o g e n  and gaseous  hydrogen s t o r a g e  
v e s s e l s  a t  Test P o s i t i o n  116 i n  t h e  East Test Area. Test P o s i t i o n  116 is a c t i v e l y  s u p p o r t i n g  p ropu l s ion  
technology t es t  programs and problem r e s o l u t i o n  f o r  Space S h u t t l e  Main Engine (SSME). F u t u r e  t es t  programs 
i n c l u d e  SSME l i f e  e x t e n s i o n ,  t h r u s t  u p r a t i n g  and improvement, and t h e  advanced boos te r  eng ine  and advanced 
space  eng ine  technology programs. The c u r r e n t  run  d u r a t i o n  a t  Test Stand 116 is l i m i t e d  by t h e  amount of 
p r e s s u r a n t  (GN2 and GH2 gases) a v a i l a b l e .  T h i s  p r o j e c t  w i l l  i n c r e a s e  t h e  gas s t o r a g e  so  t h a t  longer  d u r a t i o n  
t e s t s  a t  d e s i r e d  f lows  and p r e s s u r e s  can be accomplished. Four GH t a n k s  are s u r p l u s  a t  t h e  San ta  Susana Test 
Complex. 
s t o r a g e  and 800 CF GH s t o r a g e .  Concrete  foundat ions  f o r  t h e  gas s t o r a g e  v e s s e l s ,  connec t ing  p ip ing ,  an$ 
v a l v e s  and manifolds  w i l l  a l s o  be provided.  

2 They w i l l  be r e l o c a t e d  t o  MSFC and i n s t a l l e d  as p a r t  o f  t h i s  p r o j e c t .  They w i l l  p rov ide  800 CF GN 

2 

2. Modi f i ca t ions  t o  High P r e s s u r e  Hydraul ic  Actuator  F a c i l i t y ,  Bu i ld ing  4656... ............ 450,000 

T h i s  p r o j e c t  w i l l  p rov ide  m o d i f i c a t i o n s  t o  t h e  Hydraul ic  Equipment Development F a c i l i t y ,  Bu i ld ing  
4656, t o  permit  developmental  t e s t i n g  o f  h igh  p r e s s u r e  (6 ,000 t o  10,000 p s i )  advanced lightweight/small-volume 
h y d r a u l i c  power c o n t r o l  systems. T h i s  f a c i l i t y  is used f o r  the  d e s i g n  and development o f  l i g h t w e i g h t ,  small- 
volume h y d r a u l i c  power c o n t r o l  systems t o  demonstra te  t h e i r  c a p a b i l i t i e s ,  i n c l u d i n g  t h r u s t  v e c t o r  and engine  
p r o p e l l a n t  c o n t r o l s ,  a i r  s u r f a c e  c o n t r o l s  and large experiment p o i n t  and p o s i t i o n i n g  c o n t r o l  systems. 
Advancements made i n  r e c e n t  y e a r s  i n  h igh  p r e s s u r e  h y d r a u l i c  seal  c o n f i g u r a t i o n  make high p r e s s u r e  l i g h t w e i g h t  
h y d r a u l i c  c o n t r o l  systems f e a s i b l e  f o r  f u t u r e  NASA programs. Among t h e  first programs t o  use  t h i s  upgraded 
f a c i l i t y  w i l l  be t h e  SRB t h r u s t  v e c t o r  c o n t r o l  r e c o n f i g u r a t i o n .  The p r o j e c t  p rov ides  a high p r e s s u r e  pump, 
r e s e r v o i r ,  h e a t  exchanger,  tub ing ,  v a l v e s ,  p r e s s u r e  r e g u l a t o r s ,  a c t u a t o r  and/or  se rvova lve  tes t  bench, and t h e  
related flow and p r e s s u r e  ins t rumenta t ion .  The work a l s o  i n c l u d e s  necessa ry  suppor t ing  u t i l i t i e s .  

3 .  Modi f ica t ions  t o  I n s t a l l  a Low Dens i ty  Flow Chamber, Exper imental  Acoust ic  Test 
F a c i l i t y ,  Bu i ld ing  4776.... ............................................................. 320,000 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  t h e  procurement and i n s t a l l a t i o n  o f  a low d e n s i t y  f low chamber and t h e  
r e q u i r e d  s u p p o r t i n g  o p e r a t i o n a l  systems i n  Bui ld ing  4776. The importance o f  plume impingement e f fec ts  on 
s p a c e c r a f t  des ign  is exempli f ied  by t h e  plume impingement f l i g h t  anomal ies  exper ienced by t h e  Pegasus and 
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Voyager spacecraft. Plumes generated in space by reaction control thrusters, overboard dumps, experiment vent 
gases, or leaks expand widely and may impinge upon surfaces such as solar arrays and thermal radiators. The 
plume impingement produces undesirable forces which can severely impact the fuel required for spacecraft 
control. It is necessary to define the effects of plume impingement forces to minimize the amount of reaction 
control system fuel required. To provide engineering data for space vehicle design and operation, it is 
necessary to have a long duration continuous flow experimental chamber capable of measuring flow and 
thermodynamic properties of jet plumes exhausting from scaled rocket nozzles and/or vents at altitudes 
equivalent to orbiting space stations. There are no vacuum chambers presently available at MSFC which are 
suited for orbital altitude plume flow work using air as the plume gas. This work will include the 
installation of: a 12-foot (3.6 meter) diameter by 16-foot (4.8 meter) long vacuum chamber; two 20-inch (4.5 
centimeter) oil diffusion pumps; one mechanical vacuum pump; and vibration isolation system. The electrical 
and mechanical utilities, and the cryogenic systems, will be modified to accept the low density flow chamber 
and supporting system. A liquid nitrogen storage tank will be relocated from Building 4732. 

4. Modifications to Provide Space Power Systems Laboratory, Building 4487.................. 190,000 

This project provides for modifications to the west end of "C" Wing, Building 4487, to install a 
breadboard facility. The breadboard will be used to test and evaluate power component technology, establish 
power quality for various system configurations, evaluate advanced power system management techniques, and 
support space power systems design and development programs such as the satellite power system, large space 
systems, and advanced power systems. This work includes the installation of batteries, thermal control 
equipment, load banks, power system breadboard, and switch gear power control equipment. Heating, 
ventilation, and air-conditioning (HVAC) systems will also be modified to meet the specific requirements for 
battery rooms and dissipation of thermal loads to meet safety requirements and energy conservation. Major 
electrical modifications will be made to the existing 440-volt AC power system. 

5. Rehabilitation and Modification of Developmental Processes Laboratory, Building 4711 .... 490,000 

This project provides for modification to the Developmental Processes Laboratory, Building 4711. The 
building %as originally constructed in 1943 and used to house a machine shop for approximately 30 years. In 
the mid-l970's, without any major renovation, the machine shop was removed, and the building reverted to office 
and laboratory space to support material research activities for the design of spacecraft structures. Major 
renovations are needed at this time due to deterioration of the original wooden floor, electrical and 
mechanical systems, and due to deficiencies in the original architectural layout to support present research 
functions. The work includes: removal of 3 , 6 0 0  square feet (325 square meters) of woodblock flooring and 
replacement with a concrete floor; installation of DC power lines to laboratory areas; expansion of HVAC system 
to laboratory areas; replacement of lighting fixtures where necessary; installation of 850 feet (255 meters) of 
interior walls; and installation of 4,600 square feet (415 square meters) of drop ceiling. 
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6. Modifications to Various Buildings for Energy Conservation.............................. 290,000 

This project provides for modifications to various buildings to provide an annual savings of 
approximately 5.8 billion Btu's of fossil fuel, resulting in a 2-year payback period. The work includes: (1) 
the replacement of existing steam summer reheat and the hot water supply in Building 4207 with a natural gas- 
fired boiler for summer reheat; (2) separation of humidity controlled areas from comfort heated/cooled areas in 
four buildings; ( 3 )  installation of economizer cycle on air handling units in ten buildings to permit use of 
outside air to meet cooling requirements when feasible; and (4) replacement of existing outside air dampers on 
four buildings with low-leakage type dampers to reduce unwanted outside air. 

185,000 7. Modifications to Install Fire Suppression Systems ....................................... 
This project provides for the installation of fire suppression systems in two buildings. The systems 

will be automated water sprinkler systems for Office Building 4485, and a fire suppression system for the NASA 
aircraft hangar, Building 4815. Building 4485 
houses the MSFC Finance Office and contains personnel payroll, finance, and vendor records and electronic 
equipment. The fire protection system 
for these buildings must be updated to meet Federal fire codes and protect the aircraft. 

Also included are ventilation system changes in Building 4815. 

Building 4815 is the maintenance facility for the two MSFC aircraft. 

8. Rehabilitation and Modification of Shop and Assembly, Building 4707....... .............. 465,000 

This project provides for the rehabilitation of the interior and exterior of the high bay and office 
areas of Building 4707. This facility was constructed in the late 1950's, and has been extensively used. The 
many minor additions, modifications, and changes in utilization have overloaded the utilities and mechanical 
systems. Maintenance and utilities operating costs can be reduced by major rehabilitation of the building 
structure and rework of mechanical, power, and lighting distribution systems. The work will include upgrading 
the lighting and mechanical systems, insulating the high bay and installing eight heat recovery units, 
repairing floors, walls, and ceilings in the office areas and painting as required. Two new heat pump units 
will be installed to provide heating and cooling to the office areas; the existing steam heating units and 
window-type air conditioners will be removed. 

170,000 9 .  Rehabilitation of Office and Engineering Building 4610.................................. 

This project provides for the general rehabilitation of the interior of Building 4610. The work 
includes the upgrading of wall coverings, base boards, lighting, floors, ceilings and painted surfaces, as well 
as renovation of the elevators and installation of fire doors in the 5-story office and engineering portion of 
the building. The rehabilitation of the office and engineering areas will greatly improve working conditions 
and reduce maintenance costs. Also included are modifications to the HVAC system to rehabilitate the cafeteria 
kitchen air conditioning and ventilation system and rehabilitation of the serving area. The cafeteria work is 
necessary to improve sanitary and environmental conditions and raise food-serving standards. This will be the 
first rehabilitation of the building since its construction in 1966. 
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J. Michoud Assembly Facility (MAF) ............................................................. 1,145,000 

1. Rehabilitation and Modification to Heating, Ventilating, and Air-conditioning 
System, Building 320 .................................................................... 300,000 

This project provides for the installation of a new 32O-ton chiller, and rehabilitation of 
deteriorated fan houses located on Building 320. This building houses the facility operating contractor, the 
fire protection contractor, and the reproduction service contractor at MAF. The existing chiller is over 15 
years old and is of the same vintage as similar chillers that recently had to be replaced in another building 
because of major failures. Repair of the fan houses will include replacement of fan motors and heating and 
cooling coils that are experiencing excessive breakdowns and repairs. The work is needed now to provide 
required reliability and sustained operations. 

2. Modification to Boilers, Building 207.............. ..................................... 350,000 

This project provides for the installation of economizer systems on four boilers in the Central Heating 
and Cooling Plant, Building 207. The economizers will preheat the boiler feedwater, thus reducing fuel 
consumption and achieving an annual savings of 64 billion Btu's of energy. Simple payback for this project is 
estimated to be less than 1 year. 

3 .  Modifications to the Utility Control System (UCS).. ..................................... 495,000 

This project provides for expanding the existing UCS to conserve additional electricity/natural gas 
and permit better utilization of maintenance personnel through expanded use of the existing UCS software 
capability. Work includes installation of additional hardware (temperature and pressure sensors, status and 
alarm points, and start-stop relays) to provide more data collection and automatic control of pumps, motors, 
and other equipment. This hardware will be added to 14 buildings and the natural gas, storm drainage, and 
steam distribution systems. It is estimated that the payback for this project is less than 2 years. 

K. National Space Technology Laboratories (NSTL).. ............................................. 485,000 

1. Modification to Heating, Ventilation, and Air-conditioning (HVAC) Systems, Various 
Buildings ............................................................................... 210,000 

This project provides for modification to the HVAC systems in Buildings 1110, 1200, 1201, 4110, 4995, 
and 8100 to improve system efficiencies and thereby conserve energy. The HVAC system will be modified by 
converting the present air delivery systems to a variable air volume (VAV) s stem. The VAV conversions in 
these six building systems will provide energy savings estimated to be 8.0 X 10 One of the major 
causes of excessive energy consumption in air-conditioning equipment is fouling of the heat exchanger 
surfaces. Tube-fouling usually clings to the inside of the condenser tubes and can be minimized by the 

4 Btu'dyear. 
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9 installation of automatic tube cleaners. This modification will save an estimated 0.9 X 10 Btu'dyear. 

2. Modifications to Oral Warning and Paging Systems ........................................ 275,000 

This project provides for the replacement of cables for the oral warning and paging systems. This is 
the second phase of a multiyear project. This system was installed in 1965 and the cables have now 
deteriorated to such an extent that, when a fault occurs, it is extremely difficult to find a spare circuit to 
replace the damaged cable. Failure to implement this project may result in interruption to the oral warning 
and paging system during periods of hazardous testing or emergency weather conditions. This system is used for 
primary notification to the working population on NSTL. Work consists of installing new cables in existing 
ducts, and installing above ground pedestal terminations for all cable splices. The project provides for the 
installation of approximately 55,000 feet of cable in the industrial area and the administrative areas. 

L. Wallops Flight Center (WFC).. ............................................................... 1,765,000 

1. Modification of Central Heating, Ventilating, and Air-conditioning (HVAC) Systems....... 400,000 

These resources provide for the installation of a hot- and chilled-water distribution system and 
related improvements to eight major facilities at the Center. The work includes installation of 3,000 feet 
(279 meters) of pre-insulated pipe with associated pumps and valves for the distribution of hot and chilled 
water for heating or cooling. Also included is the installation of chillers, cooling towers, and related 
equipment. These modifications will allow conversion from steam to hot water heating in the eight buildings, 
and the abandonment of approximately one-third of an inefficient, deteriorated steam distribution system. 
This project will result in a ten percent reduction in the Center's annual utility energy use and simple 
payback of the investment in 4 years. 

2. Rehabilitation of the Range Control and Evaluation Facilities Building (N-159).......... 450,000 

These resources provide for the rehabilitation of the west wing of Building N-159 to allow improved 
utilization and to reduce energy consumption. The work includes replacement of the deteriorated roof, rusting 
exterior doors, and window systems. In addition, insulation will be applied to all exterior walls and the 
interior surfaces will be refinished along with additional partitions and minor mechanical modifications. 
This effort is necessary at this time to allow continued utilization of Building N-159 for project management 
activities, operations, the environmental laboratory for sounding rocket test and evaluation, and aircraft 
project space. 

3. Rehabilitation of Launch Support Building (X-15) 250,000 ........................................ 
These resources provide for the rehabilitation of the exterior of this deteriorated 30-year old 

building. The work includes replacement of exterior siding and windows with insulated metal siding, thermal 
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windows, and aluminum doors. This rehabilitation work is necessary at this time to allow Building X-15 to 
continue to function as the central location for operational and engineering launch support activities. The 
project will provide adequate environmental control and reduce energy consumption. 

4. Rehabilitation of Various Instrumentation Facilities (A-1, U-70, X-85). ................. 440,000 

These resources provide for the rehabilitation of the Aircraft Control Tower (A-1 ) , the AN/FPQ-6 Radar 
Building (U-TO), and the Meteorological Observation Center (X-15). The work includes replacement of roofs, 
windows, doors, ceilings, and lighting. Also included are insulating exterior walls, renovating interiors and 
HVAC systems, repair of ladders and railings, and repair of asphalt and concrete exteriors. These buildings 
were constructed from 1944 through 1964 and have not received any major rehabilitation. The work is necessary 
at this time to correct the environmental conditions for sophisticated instrumentation, radar, and related 
equipment in these buildings. 

5. Rehabilitation of Launch Area 2 (Y-30) .................................................. 225,000 

This project provides for the rehabilitation of Launch Area 2 to permit consolidation of 
meteorological and sounding rocket launches into one central area. The work includes rehabilitation of 5,300 
square feet (492 square meters) of interior and exterior surfaces, toilets, lighting, and mechanical systems in 
Blockhouse Y-30, and modification of the launch area and instrumentation cable system. The work is necessary 
at this time to concentrate meteorological and sounding rocket launch activities in one area and thus reduce 
operations and maintenance requirements. 

M. Various Locations.................................~......................................... 650,000 

1. Modifications for Utility Control Systems (UCS) at DSS-12, Goldstone, California........ 390,000 

These resources will provide a UCS for the DSS-12 site at the Goldstone Deep Space Communications 
Complex. This system includes a real time microprocessor subsystem, which will provide local monitoring and 
control of the engine generator plants; heating, ventilating, and air-conditioning (HVAC) systems; lighting; 
fire protection; security; and power and water distribution systems. The UCS center will be located in the 
Operations Building. This project is designed to reduce operating costs by reducing energy consumption through 
improved control of facilities and equipment and by reducing manpower requirements while continuing to 
maintain operation at adequate levels. Programmatic support of spacecraft missions will also be improved 
through increased reliability and monitoring. 

2. Rehabilitation and Modification of Various Buildings at Goldst.one, California........... 260,000 

This project rehabilitates and modifies various buildings at the Goldstone Deep Space Communications 
Included is the rehabilitation and modification of roofs, walls and ceilings, vestibules, and weather Complex. 
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stripping. HVAC equipment will be rehabilitated, and duct work will be modified to incorporate economizer 
cycles and to provide improved HVAC balancing. Obsolete control equipment will be replaced with more efficient 
control systems. Lighting systems will be modified by adding timer controls and daylight turnoff sensors, 
reducing lighting levels, and changing from incandescent to fluorescent fixtures. The buildings being 
rehabilitated are over 15 years old and have only received the maintenance required to correct emergency 
problems. This work will correct these deficiencies and insure that these buildings continue to support NASA 
missions at minimum operating costs. 

MISCELLANEOUS PROJECTS LESS THAN $150,000 ....................................................... 930,000 

TOTAL... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20,000,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An estimated $20,000,000 per year will be required for continuing rehabilitation and modification needs. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

I PROJECT TITLE: Minor Construction of New Facilities and Additions to Facilities, Not in Excess of $250,000 Per 1 
I Project 1 I INSTALLATION: Various Locations I 

FY 1983 CoF ESTIMATE: $4,000,000 

I FY 1981: $4,000,000 FY 1982: $2,300,000 I 
COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: 

SUMMARY PURPOSE AND SCOPE: 

Office of Management 

These resources will provide for minor facility construction at NASA field installations and Government-owned 
industrial plants supporting NASA activities. Each project included in this program is estimated to cost not more 
than $250,000, and involves either the construction of new facilities or additions to facilities. The FY 1983 
request of $4,000,000 will improve the usefulness of NASA's physical plant by changing the utilization of or 
augmenting the capabilities of various facilities. Included in this request are those programmatic and 
institutional projects that are essential to the accomplishment of mission objectives. 

PROJECT JUSTIFICATION: 

The configuration of NASA's physical plant necessarily must respond to changes in utilization and adaptations 
required by changes in technology or in mission needs. Demands are generated by research, development, test, and 
similar activities. Specific justification for each minor construction project is provided under "PROJECT COST 
ESTIMATE. " 
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PROJECT DESCRIPTION: 

Included in the FY 1983 minor construction program are those facility projects for institutional or technical 
facility needs which could be fully identified at the time of submission of this budget estimate. Items of work 
totalling $4,000,000 are included in this resource request and have been distilled from a list totalling over 
$7,000,000. Projects were selected on the basis of the relative urgency of each item and the expected return on the 
investment. During the course of the year, rearrangement of priorities may require changes in some of the items to 
be accomplished. Such changes will be accommodated within the resources allocated. 

These projects represent requirements that must be met in this time frame to support institutional needs and 
programmatic objectives. The following listing summarizes the cost distribution by category of work: 

a. Utility Systems ............................................................................. $245,000 

b. General Purpose Buildings ................................................................... 2,000,000 

c. Technical Buildings/Structures .............................................................. 1,755,000 

PROJECT COST ESTIMATE: 

A. Ames Research Center (ARC).. .................................................................... 520,000 

1. Construction of Computer Labs in Flight and Guidance Simulation Lab......................... 240,000 

This project provides for the construction of approximately a 2,500-square foot (232 square meter), 3- 
story addition in the high bay area of Building N-243. A new computer system was recently installed in the existing 
laboratory space in N-243. Additional support space is needed to accommodate the increased usage planned for the 
computer system. The need includes space for terminal rooms, graphics display laboratories, and peripheral 
equipment rooms. The structure is to be designed as an independent building with floors of lightweight concrete 
with light gauge steel decking. This addition will relieve severely crowded conditions. This facility directly 
supports the operation of the Vertical Motion Simulator and Flight Simulator for Advanced Aircraft. 

2. Construction of a Compressed Gas Cylinder Facility .......................................... 175,000 

These resources provide for construction of a covered storage building for segregated storage of cylinders 
containing flammable and inert gases and oxidizers. The cylinders are now stored with highly flammable substances 
in overcrowded conditions. Also, the existing compressed gas cylinder storage facility is inadequate because it 
does not have a loading dock. This 
project provides for the construction of a 3,850-square foot (357 square meter) block building and a loading dock. 
The floor will be a concrete slab over compacted fill. The roof will be plywood over wood joists supported by wood 
beams. The building will be located on the north side of the Supply Support Facility, N-255. 

This has led to two recent accidents in which cylinders fell from truck beds. 
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1 o:, 000 3. Construction of Roof in Bioscience Laboratory (236) ......................................... 
This project will provide approximately a 4,000-square foot (370 meter) roof enclosure to protect the cage 

storage area of the Animal Care Facility in Building N-236. The Animal Care Facility currently must store clean 
cages in an open area. Open storage subjects the cages to sun oxidation, deterioration, and exposure to rain and 
debris. This is a health hazard to the laboratory animals that are used in the Life Sciences programs. 

B. Dryden Flight Research Facility (DFRF)... ....................................................... 555,000 

245,000 1 .  Construction of Addition to Aeronautical Test Range Building 4800 ........................... 
These resources provide for the construction of an addition of approximately 3,300 square feet (306.6 

square meters) to Building 4800 for the Aeronautical Test Range at Dryden. Work includes enclosing a 40-foot (12.1 
meter) wide by 95-fOOt (29 meter) long area under the second and third floors of Building 4800 to provide 
additional technical support space. This work includes an exterior wall of construction similar to Building 4800 
and a concrete floor. Inside partitions, flooring, ceilings, lighting, electrical power, and heating, 
ventilating, and air-conditioning (HVAC) systems will be installed. The Aeronautical Test Range supports all 
flight activities at Dryden. The growth of real-time requirements in support of flight activities has resulted in 
insufficient space to accommodate equipment and personnel. Additional support space is needed for the technical 
personnel performing real-time, pre- and post-mission analyses of aeronautical flight tests. The project is 
urgently needed to improve conditions for expanded aeronautical flight test activities. 

2. Construction of Addition to Instrumentation Maintenance Facility (4870). . . . . . . . . . . . . . . .  ..... 165,000 

These resources provide for the construction of a single-story masonry addition of approximately 1,300 
square feet (120.7 square meters) to the Instrumentation Maintenance Facility, Building 4870. The addition will be 
21 feet (6.4 meters) wide by 61 feet (18.6 meters) long on a reinforced concrete slab. The required work includes 
partitions, lighting, electrical power, HVAC, and fire alarm systems. The laboratory and shop space in Building 
4870 is inadequate for the increased radar and electronics instrumentation maintenance functions that support 
flight test activities. Two temporary trailers are being used to supplement the laboratory and shop space now. 
The trailers are old, in poor condition, and no longer adequate. This addition is vitally needed at this time to 
provide adequate space for these flight test support activities, and to replace the two trailers. 

3. Construction of Addition to Building 4800, Freight Elevator................................. 145,000 

These resources provide for the installation of a freight elevator in Building 4800. Work includes the 
installation of a hydraulic elevator with a capacity of 6,000 pounds (272 kilograms) to serve the second and third 
floors of Building 4800. Also included is the related structural, electrical, and mechanical work for the 
installation of the elevator. The second and third floors of Building 4800 are presently served by a single 
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passenger elevator which is not capable of lifting heavy computers and large electronic equipment. 
have been used to accomplish heavy equipment lifting to the second and third floors of Building 4800. 
method has frequently caused major damage to sensitive equipment. 

Large cranes 
This lifting 

C. Goddard Space Flight Center (GSFC). ............................................................. 460,000 

1. Addition to Visitor Center Building (88) .................................................... 230,000 

These resources provide for the construction of a 2,100-square foot (195 square meter) addition to the 
Visitor Center which will include seating space, projection room, and an entrance area. The addition will be a 
concrete slab-on-grade, steel-framed structure with metal stud walls and roof system to match the existing 
building. Also included is additional electric power, four 10-ton roof-mounted heat pumps, fire alarm and 
sprinkler system, lighting, and communication system connected to the Spacecraft Operations Facility, Building 14. 
The Visitor Center has maintained a viewing area in Building 14 with the capability for media representatives, and 
interested members of the public to view real-time spacecraft mission operations. Increased security measures for 
the Space Shuttle Program require that this activity be relocated to the Visitor Center during FY 1982. 

2. Construction of a Propulsion, Cryogenic, and Fluid Flow Facility ............................ 230,000 

These resources provide for construction of a 2,500-square foot (230 square meter) one-story brick and 
concrete masonry building at the Propulsion Test Site in Area 400. Space will be provided for instrumentation 
control, equipment testing, two electronic laboratories, a data reduction room, and support space. Heating, 
ventilating, air-conditioning, lighting, electrical power, water, and restroom facilities will be provided. This 
building is needed to replace instrumentation and office trailers which have exceeded their useful life, require 
frequent repairs, and have inadequate heating and air-conditioning systems. The project is needed at this time to 
provide adequate facilities for testing of high energy propellant systems proposed for Shuttle-deployed 
spacecraft. 

D. Jet Propulsion Laboratory ( JPL) . . . . . . . . . . . . . . . . . . . . . .  ........................................... 700,000 

1. Construction of Water Storage Facility, Edwards Test Station (ETS)............ .............. 245,000 

These resources provide for an addition to the water storage facility at the JPL ETS. Work includes the 
construction of a 200,000-gallon (757 kiloliter) water storage tank with booster pump and related equipment. Work 
also includes the construction of a one-story metal pump station structure of 150 square feet (13.9 square meters). 
The existing ETS water system has a single supply source without a backup supply or emergency storage system. 
Several recent supply shutdowns due to maintenance and equipment failures have resulted in the the station being 
without an adequate water supply for fire protection for extended periods. During water outages, no hazardous 
propellant testing or mixing may be performed. The testing and mixing of propellant is required for flight 
hardware and causes serious delays in flight hardware deliveries. This project is urgently required to provide an 
adequate water supply system for fire protection and to support test activities. 

CF 10-4 



2. Construction of Systems Assembly Building, ETS... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235,000 

These resources provide for construction of a 970-square foot (90.1 square meter) assembly building to 
support Test Stands A and B at ETS, California. The building will be 22 feet (6.8 meters) wide and 44 feet (13.4 
meters) long, including a 30-foot (9.1 meter) high bay assembly and checkout area of approximately 370 square feet 
(34.4 square meters). This work also includes lighting, electrical power, fire protection, and heating, 
ventilating, and air-conditioning (HVAC) systems. This facility is required to consolidate scattered test and 
systems preparation shop work which supports spacecraft propulsion research and development, It will replace 
several small, old, substandard shop buildings. Combining these shops into one central location will improve 
assembly and maintenance activity efficiency. This new facility is needed support high energy propulsion systems 
for future flight programs. 

3. Construction of Addition to 10-Foot Space Simulator Facility (248) .......................... 220,000 

These resources provide for the construction of an addition to the 10-Foot Space Simulator Facility (248) 
at JPL. Work includes the addition of a one-story metal addition of approximately 1,400 square feet (130 square 
meters), 25 feet (7.6 meters) high, to the end of Building 248, with a roll-up door, lights, electric power, HVAC, 
and fire protection systems. The addition is required to provide storage space for the 15-foot (4.6 meter) 
diameter optical collimating mirror used in the 25-foot space simulator for high intensity solar simulation tests. 
This mirror has a replacement value of $1,500,000 and must be maintained in an enclosed weather-protected housing. 
Outside storage would create extreme environmental hazards that would jeopardize the quality and performance of the 
mirror for flight project testing. Projected test activities will preclude further use of existing buildings for 
storage of the mirror. 

E. Langley Research Center (LaRC)... ............................................................... 615,000 

1. Construction of Addition to Environmental and Space Science Laboratory (1250).... ........... 235,000 

This project provides for the construction of a 3,500-square foot (325 square meter) addition to Building 
1250. It will be constructed with a reinforced concrete foundation and floor slabs, a structural steel frame, and 
brick veneer walls with metal window units. All necessary heating, ventilating, and air-conditioning (HVAC), 
plumbing, lighting, and power distribution will be provided. The Atmosphere Environmental Sciences Division has 
major science and data analysis responsibility for satellite and aircraft experiments. Due to the expansion of the 
program, an additional 10 to 20 people will be assigned to support LaRC's satellite data analysis commitments over 
the next 5 years. This addition will provide office space for present employees now located in laboratory space 
and for those to be assigned to this program. 

2. Construction of Multipurpose Room Addition to Building (1213) ............................... 240,000 

This project provides for the construction of a 3,200-square foot (298 square meter) addition to the 
cafeteria. The addition will include the necessary HVAC, electrical, and plumbing. The addition will be divided 
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i n t o  two areas by an accordian wall. The a b i l i t y  of the cafeteria t o  s e r v e  its customers is now l imi ted  by t h e  
seating capac i ty  i n  t h e  e x i s t i n g  d in ing  room. Th i s  is the only  cafeteria on t h e  Langley Research Center and is 
extremely crowded dur ing peak hours.  I n  a d d i t i o n ,  s p e c i a l  groups r e q u e s t i n g  reserved d i n i n g  space f o r  conferences  
and symposiums have con t r ibu ted  t o  t h e  p resen t  congestion and overcrowding. Th i s  p r o j e c t  w i l l  a l s o  provide 
mult ipurpose meeting space as well as r e l i e v i n g  t h e  e x i s t i n g  congest ion.  

140,000 3. Const ruct ion of Addit ion t o  Laser Research and Appl ica t ions  Laboratory  (1201 ). .............. 
T h i s  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of  a 1,400-square f o o t  (130 square  meter) a d d i t i o n  t o  t h e  sou th  

side of Bui ld ing 1201. The a d d i t i o n  w i l l  inc lude t h e  necessary  HVAC, power, and plumbing. Bui ld ing 1201 and an 
ad jacen t  t rai ler  house t h e  Laser and Spectroscopy Branch. The l a b o r a t o r y  space i n  Bui ld ing  1201 is  s e v e r e l y  
overcrowded making it d i f f i c u l t  t o  perform experiments.  T h i s  a d d i t i o n  w i l l  r e l i e v e  these c o n d i t i o n s  and allow for 
t h e  removal o f  an e x i s t i n g  t rai ler .  

F. L e w i s  Research Center (LeRC) .................................................................... 200,000 

Const ruct ion o f  Materials S to rage  Bui ld ing  ...................................................... 200,000 

Th is  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of  a Materials S to rage  Bui ld ing  i n  t h e  sou th  s t o r a g e  area. The 
s t o r a g e  bu i ld ing  w i l l  s t o r e  TOO tons  (630,000 kilograms) o f  s a l t- c i n d e r  material f o r  win te r  road sand ing / sa l t ing .  
The bu i ld ing  c o n s i s t s  of a wood-framed dome s t r u c t u r e  w i t h  exhaust  f a n s ,  60 feet (18 meters) i n  diameter, 27 feet 
(8  meters) high,  w i t h  r e in fo rced  concre te  foundation wall and base, and a 20-foot by 20-foot (6  meter by 6 meter) 
door opening w i t h  canopy. The p r o j e c t  a l s o  inc ludes  electrical power, l i g h t i n g ,  s i t e  work, and paving around t h e  
b u i l d i n g ,  a 10-foot by 10- foot (3  meter by 3 meter) p re fabr ica ted  personnel  s h e l t e r ,  and demol i t ion of e x i s t i n g  
s a l t  containment boxes i n  Cryogenic Equipment and Vehicle Repair  Bu i ld ing  107. P r e s e n t l y ,  sa l t s  are s t o r e d  i n  
Bui ld ing 107, and c i n d e r s  are s t o r e d  a t  t h e  sou th  area and at  Shop and Grounds Maintenance Bui ld ing 208. A new 
bu i ld ing  and l o c a t i o n  w i l l  e l i m i n a t e  the  h e a l t h  hazards caused t o  i n d i v i d u a l s  who i n h a l e  sal t  d u s t  dur ing  t h e  
f i l l i n g  opera t ion  wi th in  Bui ld ing 107. It w i l l  s t o p  the c o r r o s i v e  a c t i o n  and d e t e r i o r a t i o n  o f  t he  s t r u c t u r a l  s teel  
system and a l l  exposed metals i n  Bui ld ing  107. It  w i l l  also a l low a l l  mixing opera t ions  of sa l t s  and c i n d e r s  t o  be 
performed i n  one c e n t r a l  l o c a t i o n .  

G.  Nat ional  Space Technology L a b o r a t o r i e s  (NSTL) ................................................... 480,000 

1. Const ruct ion of  Addit ion t o  and R e h a b i l i t a t i o n  of Environmental Research Laboratory ,  
Bui ld ing 2423 ............................................................................... 245,000 

These resources  provide f o r  t h e  a d d i t i o n  of a 1,050-square f o o t  wing, and r e r o o f i n g  and modernizing t he  
e x t e r i o r  of the Environmental Research Laboratory bui ld ing.  Large wood framed windows and doors,  and wooden 
porches w i l l  be replaced by smaller i n s u l a t i n g  glass metal windows/doors and concre te  porches. The a s b e s t o s  s i d i n g  
w i l l  be replaced by an i n s u l a t i n g  e x t e r i o r  facade extending t o  the ground t o  enc lose  t h e  exposed underside.  The 
enc losure  o f  exposed rafter overhang w i t h  f a s c i a / s o f f i t  and use  o f  p a n e l i n g / p l a s t e r  a t  the window openings w i l l  
modernize t h e  appearance while reducing maintenance costs. Rearrangement of  t h e  i n t e r n a l  l a b o r a t o r y  and office 
space w i l l  be accomplished t o  provide more e f f i c i e n t  space u t i l i z a t i o n .  
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The chemists, microbiologists, and biologists of the Environmental System Laboratory (a part of the NASA 
Earth Resources Laboratory) who occupy this facility are responsible for a number of research programs and 
environmental monitoring actions which have been modified into laboratory space. Rearrangement of the existing 
space and the new addition will improve operations by consolidating the laboratories. It will allow the disposal 
of a 1,000-square foot (92.9 square meter) trailer, which is in poor condition, and a 120-square foot (11.1 square 
meter) adjacent portable building which presently supports laboratory activities. 

235 , 000 Construction of Addition to the Repair and Fabrication Shop (2201) .......................... 
These resources provide for the construction of a 4,750-square foot (442 square meter) addition to the 

Repair and Fabrication Shop, Building 2201. This addition will be constructed of reinforced concrete masonry unit 
walls with a reinforced concrete slab and grade beam foundation. The roof system will be of insulated built-up 
roofing membrane supported by steel deck and bar joists. HVAC, electrical, and plumbing systems will be included. 
The existing 5,520-square foot (496 square meter) building will be modified by rearranging partitions and 
relocating lighting and other utility systems. The new addition will provide space for the central work control 
function and support areas for shops and the fire department. The existing facility will be modified to 
effectively accommodate the 24-hour-a-day operation of the fire and security departments. The fire and security 
services are staffed 24 hours per day, 7 days a week, with the fire department requiring overnight accommodations. 
These modifications will separate these activities and also relieve the present overcrowded conditions. 

H. Wallops Flight Center (WFC) ..................................................................... 470,000 

1. AdditiontoBuildingF-10 for EnvironmentalLaboratory ........................................ 240 , 000 

2. 

These resources provide for the construction of a 4,800 square foot (446 square meters) high bay addition 
to the Technical Service Shops and Office Building (F-10) to house the environmental laboratory payload test and 
checkout equipment. This equipment is presently located in Building N-159 where limited overhead light restricts 
the laboratory' s capabilities to process the longer payloads associated with Wallops' sounding rocket program. New 
program requirements have resulted in payloads of 168 to 255 inches (427 to 648 centimeters) in length which cannot 
be processed by the present facility. Work includes a pre-engineered 60- by 80-foot (18- by 24-meter) metal 
building, special foundations for the test equipment, and the necessary lighting power and HVAC systems. Building 
F-10 houses the sounding rocket program machine shop and payload assembly facilities. This project will result in 
a consolidated facility for increased flexibility and safter handling of rocket system. 
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2. Construction of Storage Facility ............................................................ 230,000 

These resources provide for the construction of a 5,000-square foot (465 square meter) storage facility t o  
replace a 25-year old substandard corrugated storage building (F-157). The work includes construction of a pre- 
engineered metal building on the existing site. Also included is provision of electric service, lighting, and a 
minimum amount of climatic control equipment to preserve the materials to be stored. The existing structure is 
beyond economical repair and is energy-inefficient. Construction is necessary at this time because no other space 
is available, and the stored equipment is subject to severe deterioration under present conditions. 

TOTAL............................................................................................... 4,000,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An estimated $5,000,000 to $6,000,000 per year will be required for the continuation of this minor construction 
program. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1983 ESTIMATES 

I PROJECT T I T L E :  F a c i l i t y  P l a n n i n g  and Des ign  

FY 1983 CoF ESTIMATE: 8,250,000 

- I-- - - 

I FY 1981 : $10,000,000 FY 1982: $10,000,000 I 
The f u n d s  r e q u e s t e d  i n  t h i s  e s t i m a t e  a r e  r e q u i r e d  t o  p r o v i d e  f o r  t h e  f o l l o w i n g  advance  p l a n n i n g  and d e s i g n  

a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  and p r o j e c t s :  

a .  The accompl ishment  of n e c e s s a r y  development  and m a s t e r  p l a n n i n g  for  f i e l d  i n s t a l l a t i o n s  a n d ,  where n o t  
o t h e r w i s e  p rov ided  f o r ,  t h e  p r o v i s i o n  of  c o n t i n u i n g  e n g i n e e r i n g  s u p p o r t  and s p e c i a l  e n g i n e e r i n g  management and 
o t h e r  s e r v i c e s .  

b .  The p r e p a r a t i o n  of  p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t s ,  cos t  e s t i m a t e s ,  and d e s i g n  and c o n s t r u c t i o n  
s c h e d u l e s .  

c .  The p r e p a r a t i o n  o f  f i n a l  c o n s t r u c t i o n  p l a n s ,  s p e c i f i c a t i o n s ,  and a s s o c i a t e d  cost  estimates and s c h e d u l e s  
r e q u i r e d  to  implement c o n s t r u c t i o n  p r o j e c t s .  

d .  The accompl ishment  of f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  s t u d i e s  and r e p o r t s .  

Regu la r  r e q u i r e m e n t s  encompass t h e  b a s i c  p u r p o s e s  o u t l i n e d  above .  The " o t h e r  r e q u i r e m e n t s  , I 1  w h i l e  a l s o  i n  
s u p p o r t  of t h e s e  p u r p o s e s ,  cove r  t h o s e  s p e c i a l  needs  r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  or s p e c i f i c  programs 
c o n s i d e r e d  t o  r e p r e s e n t  h i g h  p o t e n t i a l  f u t u r e  c o n s t r u c t i o n  r e q u i r e m e n t s  and f o r  which e a r l y  d e f i n i t i o n  is 
e s s e n t i a l .  The l a r g e  p r o j e c t s  r e q u i r e  more p l a n n i n g  and l o n g e r  l e a d  time t h a n  i s  n o r m a l l y  i n v o l v e d .  Much of 
t h i s  p l a n n i n g  must be completed p r i o r  t o  i n c l u s i o n  of t h e  p r o j e c t  i n  a budge t  r e q u e s t .  
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1 .  R E G U L A R  REQUIREMENTS ........................................................................ 6 , 3 5 0 , 0 0 0  

A .  Mas te r  P l a n n i n g  ......................................................................... 100,000 

P r o v i d e s  fo r  t h e  u p d a t i n g  and f u r t h e r  development  of e x i s t i n g  m a s t e r  p l a n s  f o r  t h e  f i e l d  i n s t a l l a t i o n s ,  
i n c l u d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentat ion w i l l  d e f i n e  f a c i l i t y  p a r a m e t e r s  w i t h i n  which 
s u b s e q u e n t  e n g i n e e r i n g  e f f o r t s  w i l l  be based for  f u t u r e  deve lopment .  P r o v i d e s  f o r  the  documenta t ion  of e x i s t i n g  
p l a n s  where a c t i o n s  or d e v i a t i o n s  from p r e v i o u s  p l a n s  have  n o t  been r e c o r d e d  for t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master p l a n s  a t  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s  a r e  g e n e r a l l y  updated a t  c y c l i c  4- year  i n t e r v a l s .  
Approximate ly  o n e- f o u r t h  of t h e  f i e l d  i n s t a l l a t i o n s  a r e  i n v o l v e d  i n  a n y  one  f i s c a l  y e a r ,  k e e p i n g  t h e  l e v e l  of 
e f f o r t  r e l a t i v e l y  modest and c o n s t a n t .  These p l a n s  p r o v i d e  for  t h e  o r d e r l y  c o n s i d e r a t i o n  of t h e  a l l o c a t i o n ,  
p r o p e r  a r r a n g e m e n t ,  and e f f i c i e n t  c o r r e l a t i o n  of l a n d  a r e a s  and s t r u c t u r e s  t o  s e r v e  t h e  purpose  of t h e  v a r i o u s  
i n s t a l l a t i o n s .  R e p r e s e n t a t i v e  m a s t e r  p l a n n i n g  a c t i v i t y  c a n d i d a t e s  for  FY 1982 a r e :  

( 1  ) N a t i o n a l  Space Technology L a b o r a t o r i e s  

An u p d a t e  o f  t h e  f a c i l i t i e s  i n v e n t o r y  b a s e  to  i n c l u d e  new NASA and major  t e n a n t  f a c i l i t i e s  a s  
well a s  t h e  Army Ammunition P l a n t  deve lopment .  

( 2 )  ARCIDryden F l i g h t  Research  F a c i l i t y  (Dryden)  

An u p d a t e  of t h e  f a c i l i t i e s  i n v e n t o r y  base t o  i n c l u d e  t h e  i n s t a l l a t i o n ' s  ro le  i n  s u p o r t i n g  t h e  
Space  S h u t t l e  a s  it e n t e r s  t h e  o p e r a t i o n a l  p h a s e ,  and emerging Ames Research  C e n t e r  a s s i g n m e n t  and management 
o b j e c t i v e s  . 

B. S u s t a i n i n g  E n g i n e e r i n g  S u p p o r t  .......................................................... 450,000 

P r o v i s i o n s  for  f a c i l i t y  s t u d i e s  and s p e c i f i c  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  i n  i m p o r t a n c e  a s  e v i d e n c e d  
i n  r e c e n t  y e a r s ,  and must be g i v e n  h i g h  p r i o r i t y  t h r o u g h o u t  FY 1983. These e f f o r t s  a re  i m p o r t a n t  due t o  t h e  
u n p r e d i c t a b l e  cost s i t u a t i o n  which c u r r e n t l y  exists  and may c o n t i n u e ;  cos t  t r e n d s  i n  c o n s t r u c t i o n  m a t e r i a l s  
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and f u e l s ;  t h e  c o n t i n u i n g  i m p o r t a n c e  of e n e r g y  c o n s e r v a t i o n  and e f f i c i e n c y ;  and t h e  o p e r a t i o n  and m a i n t e n a n c e  
cost  for  t h e  p h y s i c a l  p l a n t .  T h i s  i n c l u d e s  p r o v i s i o n s  for  m a i n t a i n i n g  a c u r r e n t  e n g i n e e r i n g  d a t a  b a s e  and 
upda ted  c o n s t r u c t i o n  s p e c i f i c a t i o n s  for u t i l i z a t i o n  by  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

The f o l l o w i n g  items a r e  i n c l u d e d  i n  t h e  FY 1983 r e q u i r e m e n t s :  

( 1  ) B u i l d i n g  Research  Advisory  Board S u p p o r t  

Covers  a n n u a l  s u p p o r t  t o  t h e  F e d e r a l  C o n s t r u c t i o n  Counc i l  ' s  (FCC) o p e r a t i o n s  and p r o v i d e s  fo r  
s p e c i a l  s t u d i e s  t h a t  t h e  Counc i l  w i l l  perform t h r o u g h o u t  FY 1982 t o  h e l p  advance  t h e  s c i e n c e  and t e c h n o l o g y  
of F e d e r a l  Government b u i l d i n g  and c o n s t r u c t i o n .  The FCC i s  s u b o r d i n a t e  t o  t h e  B u i l d i n g  Research  Advisory  
Board, N a t i o n a l  Academy of S c i e n c e s ,  and i t s  a c t i v i t i e s  a r e  s u p p o r t e d  by s e v e r a l  F e d e r a l  Agenc ies  i n c l u d i n g  
NASA.  

(2 Uti l i t i e s  S e r v i c e s / R a t e s  A n a l y s i s  

P r o v i d e s  r e s o u r c e s  for  t h e  a v a i l a b i l i t y  of c o n t i n u o u s  services i n  s u p p o r t  of u t i l i t i e s  procurement  
and u t i l i t i e s  c o n t r o l  sys tems .  T h i s  i n c l u d e s ,  b u t  i s  n o t  l i m i t e d  t o ,  t e c h n i c a l  a s s i s t a n c e ,  s u r v e i l l a n c e ,  and 
recommendat ions  w i t h  r e g a r d  t o  u t i l i t y  r a t e s ,  c o n t r a c t  n e g o t i a t i o n s ,  s y s t e m s  o p e r a t i o n s ,  and u t i l i t i e s  c o n t r o l  
s y s t e m s .  Because of c o n t i n u i n g  i n c r e a s e s  i n  e n e r g y  cos ts ,  t h e s e  s e r v i c e s  are a n  a n n u a l  r e q u i r e m e n t  and c o n t i n u e  
t o  be e s s e n t i a l .  

These r e s o u r c e s  e n a b l e  t h e  Agency t o  i n s u r e  t h a t  f a i r  and r e a s o n a b l e  r a t e s  a r e  charged  under  i ts 
major u t i l i t y  c o n t r a c t s .  E s s e n t i a l  and v a l u a b l e  t e c h n i c a l  a s s i s t a n c e  is prov ided  t o  o u r  f i e l d  i n s t a l l a t i o n s  
so t h a t  e f f e c t i v e  n e g o t i a t i o n s  can  be conducted w i t h  u t i l i t y  companies .  S e v e r a l  major  u t i l i t y  c o n t r a c t s  p e r  
y e a r  r e q u i r e  t e c h n i c a l  a s s i s t a n c e  a s  u t i l i t y  c o n t r a c t  ra tes  a r e  renewed t h r o u g h o u t  t h e  Agency. 

N A S A ' s  s i g n i f i c a n t  ongoing  i n v e s t m e n t  i n  u t i l i t y  c o n t r o l  and management s y s t e m s  r e q u i r e s  a h i g h  
l e v e l  of t e c h n i c a l  main tenance  and s u p p o r t .  The p r o p e r  f u n c t i o n  and o p e r a t i o n  of t h e  equipment  a r e  e s s e n t i a l  
i n  order t o  r e a l i z e  t h e  b e n e f i t s .  These r e s o u r c e s  p r o v i d e  t h e  h i g h  t e c h n i c a l  c a p a b i l i t i e s  needed t o  m a i n t a i n  
t h e  sys tem and i n s u r e  p r o p e r  o p e r a t i o n  and u s e .  

These r e s o u r c e s  w i l l  p r o v i d e  for  an u p d a t i n g  of o u r  sys tem for f o r e c a s t i n g  u t i l i t y  costs and 
r a t e s ,  so t h a t  bet ter  and more r e l i ab l e  u t i l i t y  b u d g e t  r e q u i r e m e n t s  can be e s t a b l i s h e d .  The a c c u r a c y  and 
c r e d i b i l i t y  of t h e s e  forecasts impac t  t h e  Agency 's  p l a n n i n g  for o t h e r  r e s o u r c e s .  
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These  and o t h e r  s i m i l a r  u t i l i t y  sys tem s e r v i c e s  are  p rov ided  f o r  by t h e s e  resources i n  o r d e r  t o  
i n s u r e  t e c h n i c a l  competence and p r o p e r l y  manage t h i s  f u n c t i o n .  

( 3 )  F a c i l i t y  O p e r a t i o n  and Maintenance  A n a l y s i s  

P r o v i d e s  f o r  c o n t i n u e d  e n g i n e e r i n g  s u p p o r t  f o r  implement ing improvements a t  NASA f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  t o  manpower u t i l i z a t i o n ,  work c o n t r o l  s y s t e m s ,  p r e v e n t i v e  m a i n t e n a n c e ,  f a c i l i t i e s  
management and r e p o r t i n g  s y s t e m s  
i n  p r o d u c t i v i t y  a r e  p o s s i b l e  by u s i n g  e a r l i e r ,  r e l iab le  measurement methods .  I n c l u d e d  i n  t h i s  a c t i v i t y  are  
f i e l d  s u r v e y s  t o  be conducted  on a p r i o r i t y  b a s i s  a t  selected NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t h e  
e f f e c t i v e n e s s  o f  t h e  o p e r a t i o n s  and ma in tenance  management s y s t e m s .  

Improvements will a l s o  i n v o l v e  t e c h n i q u e s  t o  i d e n t i f y  where and how i n c r e a s e s  

( 4 )  Value E n g i n e e r i n g  Cost  V a l i d a t i o n s  and Ana lyses  

P r o v i d e s  f o r  e n g i n e e r i n g  services t o  improve c o s t - e f f e c t i v e n e s s  o f  f a c i l i t y  p r o j e c t s  by  s u b j e c t i n g  
p r o j e c t  d e s i g n  c r i t e r i a ,  s p e c i f i c a t i o n s  and working d rawings  f o r  s p e c i f i c  material  components and systems t o  
a d e t a i l e d  i n d e p e n d e n t  r ev iew by e n g i n e e r i n g  s p e c i a l i s t s  i n  t h e  p a r t i c u l a r  a r e a  o f  invo lvement .  Also p r o v i d e s  
services n e c e s s a r y  t o  a c c u r a t e l y  p r e d i c t  and v a l i d a t e  f a c i l i t y  c o s t s  which w i l l  a i d  i n  r e s o u r c e s  p l a n n i n g  for 
t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

( 5 )  F a c i l i t i e s  U t i l i z a t i o n  Ana lyses  

P r o v i d e s  f o r  t h e  a n a l y s e s  o f  Agency-wide f a c i l i t i e s  u t i l i z a t i o n  d a t a  c o v e r i n g :  ( 1 )  o f f i c e  and 
o t h e r  t y p e s  o f  b u i l d i n g  s p a c e ;  ( 2 )  d e s i g n a t e d  major t e c h n i c a l  f a c i l i t i e s ;  and (3 )  s p e c i a l  s t u d i e s  comparing 
t h e  u t i l i z a t i o n  o f  t e c h n i c a l  f a c i l i t i e s  which a r e  s imilar  i n  t y p e  o r  c a p a b i l i t y ,  such  a s  wind t u n n e l s .  Such 
a n a l y s e s  p r o v i d e  f o r :  ( 1  ) i n s i g h t s  i n t o  and development  o f  be t te r  methods  o f  i d e n t i f y i n g  u n d e r u t i l i z e d  
f a c i l i t i e s ;  ( 2 )  improved t e c h n i q u e s  o f  q u a n t i f y i n g  l e v e l  o f  f a c i l i t i e s  u s e ;  a n d ,  (3)  a c t i o n s  for improved 
f a c i l i t i e s  u t i l i z a t i o n .  Work p r o v i d e s  f o r  r e v i e w  of  each  i n s t a l l a t i o n ' s  i n v e n t o r y  d a t a  base i n  s u p p o r t  o f  t h e  
f a c i l i t i e s  u t i l i z a t i o n  program. Surveys  a r e  n e c e s s a r y  t o  v a l i d a t e  t h e  r e p o r t e d  d a t a  i n  r e l a t i o n  t o  a s p e c i f i c  
problem o r  n e e d ,  and t o  a s s i s t  i n  p r o v i d i n g  a credible f o u n d a t i o n  f o r  p l a n s  t o  improve t h e  u t i l i z a t i o n  of 
f a c i l i t i e s .  
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( 6 )  Env i ronmenta l  S t u d i e s  

P r o v i d e s  f o r  t h e  i d e n t i f i c a t i o n  of p o t e n t i a l  e n v i r o n m e n t a l  problems o r  t h e  q u i c k  r e s o l u t i o n  of  
any  r e l a t e d  c o n t r o v e r s i e s  a t  t h e  NASA f i e l d  i n s t a l l a t i o n s .  These c o n d i t i o n s  may be b r o u g h t  a b o u t  by:  

- New f e d e r a l ,  s t a t e  and l o c a l  e n v i r o n m e n t a l  r e g u l a t i o n s  , e m i s s i o n  s t a n d a r d s  and e n v i r o n m e n t a l  
management p l a n n i n g  programs t h a t  must  be c o n s i d e r e d  a t  v a r i o u s  i n s t a l l a t i o n s ;  

- Changes r e s u l t i n g  from new o r  expanded program a c t i v i t i e s ,  new f a c i l i t i e s ,  o r  major  s i t e  
e x p a n s i o n s  a t  NASA i n s t a l l a t i o n s ;  a n d ,  

- Changes t h a t  t a k e  p l a c e  i n  t h e  e x t e r n a l  e n v i r o n m e n t a l  c o n d i t i o n s  a t  NASA i n s t a l l a t i o n s .  

E a r l y  i d e n t i f i c a t i o n  of p o t e n t i a l  e n v i r o n m e n t a l  problems and q u i c k  r e s o l u t i o n  of  t h e s e  and r e l a t e d  
c o n t r o v e r s i e s  a t  t h e  i n s t a l l a t i o n s  a r e  i m p o r t a n t .  P r o j e c t  managers and f a c i l i t y  p l a n n e r s  r e q u i r e  u p- t o- d a t e ,  
a c c u r a t e  i n f o r m a t i o n  t o  comply w i t h  l e g a l  and r e g u l a t o r y  r e q u i r e m e n t s .  

C. P r e l i m i n a r y  E n g i n e e r i n g  R e p o r t s  and R e l a t e d  S p e c i a l  E n g i n e e r i n g  S u p p o r t  ................. 2 , 1 0 0 , 0 0 0  

( 1 )  P r e l i m i n a r y  E n g i n e e r i n g  R e p o r t s  ( P E R ' S )  ............................................ (1 ,550 ,000 )  

P r e p a r a t i o n  of PER ' s ,  i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  
These r e p o r t s  i n  t h e  FY 1985 and FY 1986 C o n s t r u c t i o n  of F a c i l i t i e s  programs a r e  p rov ided  f o r  by t h i s  e s t i m a t e .  

a r e  r e q u i r e d  t o  p e r m i t  t h e  e a r l y  and t i m e l y  development  of t h e  most s u i t a b l e  p r o j e c t  t o  meet t h e  s t a t e d  
f u n c t i o n a l  need.  R e p o r t s  p r o v i d e  b a s i c  d a t a ,  c o s t  e s t i m a t e s  and s c h e d u l e s  r e l a t i n g  t o  f u t u r e  b u d g e t a r y  
p r o p o s a l s .  T h i s  r e q u e s t  p r o v i d e s  f o r  PER work a s s o c i a t e d  w i t h  proposed c o n s t r u c t i o n  e x c e p t  a s  p rov ided  f o r  
i n  o t h e r  r e q u i r e m e n t s  ( p a r a g r a p h  2 )  f o r  S h u t t l e  Space lab /Pay load  and c e r t a i n  e n e r g y  c o n s e r v a t i o n  i n i t i a t i v e s .  

The e s t i m a t e d  c o s t  of PER s u p p o r t  f o r  FY 1985 c o n s t r u c t i o n  p r o j e c t s  is  $950,000 which w i l l  p e r m i t  
u p d a t i n g  of PERs f o r  $35-45 m i l l i o n  of c o n s t r u c t i o n ,  and t h e  development  of new PERs f o r  an a d d i t i o n a l  $25-30 
m i l l i o n  of p r o j e c t s .  

An a d d i t i o n a l  $600,000 h a s  been i n c l u d e d  i n  t h i s  l i n e  f o r  t h e  comple t ion  o f  new P E R ' S  f o r  
a p p r o x i m a t e l y  $25-30 m i l l i o n  of c o n s t r u c t i o n  p r o j e c t s  which w i l l  be h i g h  p r i o r i t y  c a n d i d a t e s  f o r  i n c l u s i o n  i n  
t h e  FY 1986 C o n s t r u c t i o n  of F a c i l i t i e s  program. The a c t i v i t y  a s s o c i a t e d  w i t h  FY 1986 w i l l  be  c o n f i n e d  t o  t h e  
most  u r g e n t  and c l e a r - c u t  p r i o r i t y  c a n d i d a t e s .  
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( 2 )  R e l a t e d  S p e c i a l  E n g i n e e r i n g  S u p p o r t  ............................................... (550 ,000)  

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t ed  t o  proposed f a c i l i t y  p r o j e c t s  t o  be  i n c l u d e d  i n  t h e  
s u b s e q u e n t  C o n s t r u c t i o n  o f  F a c i l i t i e s  programs are p rov ided  f o r  by t h i s  e s t i m a t e .  Such s t u d i e s  i n v o l v e  
documenta t ion  and v a l i d a t i o n  of " a s  b u i l t "  c o n d i t i o n s ,  s u r v e y / s t u d y  o f  p r e s e n t  c o n d i t i o n  o f  such items a s  
r o o f i n g  and c o o l i n g  t o w e r s ,  u t i l i t y  p l a n t  c o n d i t i o n  and o p e r a t i o n a l  modes, a n a l y s i s  and s u p p o r t  o f  e n v i r o n m e n t a l  
impact a s s e s s m e n t s  and s t a t e m e n t s ,  and o t h e r  l i k e  s t u d i e s .  These s t u d i e s  are r e q u i r e d  t o  a l l o w  f o r  t h e  t i m e l y  
development  o f  p r o j e c t s  t o  meet t h e  s ta ted  f u n c t i o n a l  needs  and t o  p r o v i d e  b a s i c  d a t a ,  c o s t  estimates and 
s c h e d u l e s  f o r  r e l a t e d  f u t u r e  b u d g e t a r y  p r o p o s a l s .  

D .  F i n a l  Des ign  ............................................................................ 3 ,700 ,000  

The amount r e q u e s t e d  w i l l  p r o v i d e  f o r  t h e  p r e p a r a t i o n  o f  d e s i g n s ,  p l a n s ,  d r a w i n g s ,  and s p e c i f i c a t i o n s  
n e c e s s a r y  f o r  t h e  accompl ishment  o f  p r o j e c t s  o t h e r  t h a n  Space  S h u t t l e ,  S p a c e l a b ,  P a y l o a d s  and c e r t a i n  e n e r g y  
c o n s e r v a t i o n  i n i t i a t i v e s .  Amounts r e q u i r e d  f o r  t h o s e  e f f o r t s  are  i n c l u d e d  under o t h e r  r e q u i r e m e n t s  ( p a r a g r a p h  
2 ) .  P r o j e c t s  i n v o l v e d  a r e  p lanned f o r  i n c l u s i o n  i n  t h e  FY 1984 and FY 1985 programs.  The g o a l  is t o  o b t a i n  
bet ter  f a c i l i t i e s  on l i n e  e a r l i e r  a t  a lower  c o s t .  

The r e q u e s t  w i l l  p r o v i d e  f o r  f i n a l  d e s i g n  work a s s o c i a t e d  w i t h  c o n s t r u c t i o n  proposed for t h e  FY 1984 
Program,  e s t i m a t e d  t o  c o s t  $50 t o  $55 m i l l i o n ,  and f o r  $10 t o  $15 m i l l i o n  o f  h i g h  p o t e n t i a l  p r o j e c t s  proposed 
for t h e  FY 1985 program. The amount i n c l u d e d  f o r  FY 1984 c a n d i d a t e s  and f o r  residual r e q u i r e m e n t s  o f  t h i s  
n a t u r e  which have accumulated  from p r i o r  y e a r s '  f i n a l  d e s i g n  a c t i v i t i e s  i s  $3,OOO,OOO. For FY 1985 ,  $7OO,OOO 
i s  i n c l u d e d  and t h e  s u p p o r t i n g  r a t i o n a l e  is  much t h e  same a s  t h a t  set o u t  i n  t h e  PER estimate. 

2 .  OTHER REQUIREMENTS .......................................................................... 1 ,900 ,000  

O t h e r  f a c i l i t i e s  p l a n n i n g  and d e s i g n  r e q u i r e m e n t s  a r e  g e n e r a t e d  by programs which a r e  l a r g e  i n  s i z e  and 
o f  a complex n a t u r e .  
r e q u i r e  a l o n g  p l a n n i n g  c y c l e .  
d e s i g n ,  c o s t  e s t i m a t e  and s c h e d u l e .  
well beyond t h a t  n o r m a l l y  a s s o c i a t e d  w i t h  g e n e r a l  t y p e  f a c i l i t y  p r o j e c t s .  
f o r  beyond t h e  r e g u l a r  and most r e c u r r e n t  f a c i l i t y  p l a n n i n g  and d e s i g n  needs .  

Those i n  t h i s  p a r t i c u l a r  r e q u e s t  are p r i m a r i l y  associated w i t h  s p a c e  programs which 
E a r l y  and p r o g r e s s i v e  d e s i g n  work i s  e s s e n t i a l  t o  u l t i m a t e l y  ensure t h e  b e s t  

These r e q u i r e m e n t s  must  be p rov ided  
These programs r e q u i r e  p l a n n i n g  e f f o r t  and a s s o c i a t e d  d e s i g n  l e a d  time 

A. S p a c e  S h u t t l e  F a c i l i t i e s  P l a n n i n g  and Des ign  ............................................ 1 ,300 ,000  

T h i s  r e q u i r e m e n t  is  p r i m a r i l y  f o r  t h e  p r e p a r a t i o n  o f  t h e  f i n a l  d e s i g n  d r a w i n g s ,  s p e c i f i c a t i o n s  and 
a s s o c i a t e d  s i t e  i n v e s t i g a t i o n s  r e q u i r e d  f o r  c o n s t r u c t i o n  o f  f u t u r e  Space  S h u t t l e  f a c i l i t i e s  t h a t  have  been 

CF 11-6 



v a l i d a t e d .  These r e q u i r e m e n t s  are  r e l a t e d  t o  t h e  r e q u i r e m e n t s  f o r  a t h i r d  module l a u n c h  p l a t f o r m ,  f a c i l i t i e s  
f o r  p e r s o n n e l  and l o g i s t i c  s u p p o r t  of Space  T r a n s p o r t a t i o n  System o p e r a t i o n s ,  expanding and improving SRB 
p r o c e s s i n g  c a p a b i l i t i e s  a t  Kennedy Space  C e n t e r ,  and a d d i t i o n a l  p r o d u c t i o n  r e l a t e d  f a c i l i t i e s  t o  s u p p o r t  
E x t e r n a l  Tanks ( E T )  p r o d u c t i o n  a t  t h e  Michoud Assembly F a c i l i t y  such  a s  ET s t o r a g e ,  p r o d u c t i o n  o p t i m i z a t i o n  
and a s s o c i a t e d  s u p p o r t i n g  f a c i l i t i e s .  

B. P a y l o a d  F a c i l i t y  P l a n n i n g  and Des ign  .................................................... 600,000 

The r e q u i r e m e n t  is  f o r  t h e  p r e p a r a t i o n  o f  P r e l i m i n a r y  E n g i n e e r i n g  R e p o r t s  ( P E R ' S ) ,  f a c i l i t y  s i t e  
i n v e s t i g a t i o n s  , d e s i g n  o f  f a c i l i t y  p r o j e c t s ,  and s t u d i e s  t o  d e t e r m i n e  f a c i l i t y  c a p a b i l i t i e s  r e q u i r e d  t o  s u p p o r t  
t h e  o p e r a t i o n a l  phase  o f  t h e  Space  T r a n s p o r t a t i o n  System p e r t a i n i n g  t o  p a y l o a d s .  I n c l u d e d  a r e  f a c i l i t i e s  fo r  
t h e  c h e c k o u t / f u e l i n g  and s p i n  tes t  o f  upper  s t a g e  v e h i c l e s  o r  p a y l o a d s ,  and a l s o  m o d i f i c a t i o n  of f a c i l i t i e s  
f o r  p r o c e s s i n g  and hous ing  v e r t i c a l  p a y l o a d s .  I n  a d d i t i o n  , f a c i l i t i e s  p r o j e c t s  a re  f o r e c a s t e d  for t h e  l o g i s t i c a l  
and ma in tenance  s u p p o r t  o f  p a y l o a d s  and s t o r a g e  o f  a s s o c i a t e d  f l i g h t  and s u p p o r t  equipment .  

TOTAL ........................................................................................... 8,250,000 
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